


THE 


ANNALS 


op 

P H I L O S O P.H y. 


NEW SERIES. 


JANITAKY TO JUNE, 1824. 


VOL. VIL 

Aiin TWENTV-TIURD »’ROM THE CO»fMEKCEMEWT. 


Hontion: 

II I i M t " / 

PrhiteM bit O. Baldtcin^ Sew Bridge~street t, 

FOR BALDWIN, CRADOCK, AND JOY. 

P A T E R N O b l'Y. ll -R n W 




TABLE OF CONTENTS. 


» 

NUMBER L—JANUARY. 

Observations on the Rocks of Mount Sorrel, and of the Neighbourhood of 
Grooby, iu Leicestershire. By W. ??hiUi|i«, FLS. and S. L. Kent, 


MGS. (With a Plate.)... 1 

On the Crystalline Forms ol Artificial Salts. By IL J. Brooke, Esq. 

FRS. {^continued) . ... 20 

On a new Phenomenon of Electro-magnetism. By Sir H. Davy, Bart.. 22 
A Reply to some Observations in the Review of An Essay upon the Con¬ 
stitution of the Atmosphere. By J. F. Daniell, FRS. 26 

Astrouoniical Observations. By Col. Beaufoj, FRS. 29 

On Lupulin, us a Medicine. By N. Mill^ Esq..... 29 

On the Methods of employing the various Tests proposed for detecting the 

Presence of Arsenic. By R, Phillips, I'RS. L. and E. 30 

Corrections in Right Ascension of 37 Principal Stars. By J. South, FRS. 37 
Description of a New Thermoelectric Instrument. By the Rev. J. Cum- 

luing, MA. FRS. 4t> 

On Organic Salifiable Bases. By MM. Dumas and Pelletier.. 47 

On Felspar, Albitc, Labrador, and Anorthile. B^y.31. Gustavps Rose. 

(With a Plate.)... . . 49 

Observations on the prccciilng Paper, with an Account of a new Mineral. 

By M. Levy, M A.. 59 

Analytical Account of the Philosophical Transactions for 1823, Part 11.. (52 

I’roccedings of the Royal Society. 65 

Supposed Origin of the Art of Smelting Iron. 72 

^'omiMsition of Ancient Bronze. 73 

Parhelia, &c.,... 75 

Efl’cet of Heat in lessi;ning the Cohesive Force of Iron.'. 75 

Correctness of Green'vlyh Observations. ....-. 76 

British Museum and Bdhrburgh Review ... .V....*.. 76 

New Scientific Books . •>. 77 

New Patents...'.. 78 

Mr. Howard’s Meteorological Journal..... 79 


NUMBER IL—FEBRUARY. 

Experiments on the Stability of Floating Bodies. By -Col. Beaufoy, FRS. 
(Withartate).........•••y.. 

\ 


81 
























IV 


CONTENTS. 


9 ^ 

/TPape 


On the Liquefaction of Chlorine and other Gases. By Mr. Farada^. fty 

New Locality of the Skoroditc. By W. Phillips, FIJ5.. 97 

On Fluorine. By Smithson, FRS. . 100 

On the Coinpositieil of the Ancient Ruby Glass. By Mr. Cooper. 105 * 

On tl}e ensuing Opposition of Mars. By F. Daily, Ksq. FRS. VPAS. .. 107 

Table of the §alt Springs in Germany^ By C. Keferstein. IO9 

An Examination of some Egyptian Colours. By . 1 . Smithson, FRS.... 11.') 
On the Crystalline Forms of Artificial Salts, iSy H. J. Brooke, Esq. FRS. 

{continued^ .... 117 

On the Occurrence of Cleavelandite in tire older Rocks. By VV. Phillips, 

FLS. MGS. IIK 

Astronomical Observations. By Cof. Beaufoy, FRS. 121 

Improved Clinometer. ByM. P. Moyle, Esq.. 122 

Reply to the Editor, By Mr. Gray.. 12.'{ 

Remarks upon the preceding Answer. By R, Phillips, FRS. &c. 128 

On the Detection of small Quantities of Arsenic, By Dr. Traill. 131 

Expansion of Gases. JJy Mr, Biggs. 133 

Account of a New Mineral. By M. Levy, MA. 134. 

Corrections in Right Ascension of 37 Principal Stars. By James South, 

FRS. {coTtdudc'd) ... 136 

Analytical Account of the Philosophical Transactions, for 1823 , Part II. 

{continued') .. 143 

Proceedings of the Royal Society... 147 

. Linnean Society... 1.50 

Astronomical Society. 1,',2 

- - Geological .Society... l.i.j 

— MbicoHogical .Society of I,ondon.... t.'i4 

Dark and bright Lines traversing the Spectrum.. 1,)4 

Analysis of Cleavelandite.:. 15,'-, 

Copper Pyrites of Orijarva... 1S:, 

Scapolite from Pargas.i...... J 5.', 

Manufacture of Pianoforte Wire... 1 

New Scientific Books. 

New Patents.,. ].'i7 

Mr. Howard’s Melcorologital Journal....^. 


NUMBER III.—MARCH. 

On the CryshalHne Forms of Artificial Salts. By 11. J. Brooke, Esq. 


FRS. {continued) . . . lO'l 

On the Daily Variation of*tlic Horizontal and Dipping Needles under a 

reduced directive Pod’cr. By Pete*' Barlow, F-sq. l-TfS. 163 

^On an Improved Apparatus for tlie Analy.sis'of Organic Products. By 

Mr. Cooper. (With a Pla^c) ..... ^ 17 O 

On the Ancient Tin Trad<?..^. 1 y.'i 

On Fossil Shells* VV'. DiUwyn, Esq. FllS.^.. 177 




































CONTKNTS. 


V 




On the Active Power of Dilatation of the Heart. By D. Williams, MD. I8l 

A Table of Equivalent Numbers. 185 

Astronomical Obscrvaiions. By Col. Beaufoy, FRt, .. 197 

On Animal Remains found in Caves. By G. Cumberland, ICsq. lf)g 

Comparative Temperature of Pisa ami Peiizancc. By Mr. K. Giddy. iJOO 

An Account of the Volcanos at present in Activity. By M. Arago. £01 

On certain Instruments formerly used for the Purpose of Blasting in I^ad 

Mines. By Mr. CrawLall. 214 

On the Eclipses of Jupiter’s Third and Fourth Satellites. By J. South, 

Esq.FUS.^..... 217 

Analytical Account of the Philosophical Transactions, for 1823, Part II. 

{continued) ... - . 227 

Proceedings of the Royal Society... 22() 

Primary Forms of Sulphur. f . 234 

Uranitc of Autun... £35 

Phosphorescence of Acetate of Lime. 235 

Chemical Exainin.atioii of a Fragment ofa Meteor. 23»> 

New Sf'iciUifu: Books. 237 

New I'atents. 23R 

Mr. Howard's Meteorological Journal. 239 


NUMBER IV.—.\PRIL. 

On Expansions. By Mr. ('richtoii. .. 241 

On ihe Atomic Weight of Boracie ami Tartaiit-Acids. By Dr. Thomson £45 
Correr-lioiis in Uitiht Ascension of 37 of the Greenwich t’ataloguc. 

Bv .1. South, Fits. (cijaA'a/nv/).. . .. 2 t7 

On I ranium. B\ M. Arfwcdson... 253 

■ 

Exaininntiou of the Oxidum Matiganoso-Manganicmn. By M. Arf- 

wedson. 26 ’r 

On a New Mineral Siibsiancc. I’y M- Li.vy, AI.\. 275 

Examination ot‘ Babinglonitc by the Blowpipe. By J.G. Children, Esq. 277 

Astronomical Observations. By Col. Beauloy, ERS.*.. 27.3 

MctcorologVal Registers for 1823. 279 

On the Transm^sion of l-,lerlriqlty through ^nuids. By Mr. Woodward 2 S 3 

Hints to ah baJinburgh Beviewer. By W. Phillljis, el.S.. 235 

On the ChyslaVi' c Forms of ArtilLiid Sa'us. By II. J. Brooke Fsq. FRS. 


timed) . 287 

Analysis of ilie IMtratcs of Strontia, described in the preceding P.iper. By 

Mr. Cooper . 28<> 

•On a Sill ,im.iriiu’. Forest in the Fr’th ofTay. ByJ. Flcmiitg, 1)1). FUSE. 290 
Analytical Aecouni of Che Philosophical Tr..nsaetiims, for 1823, Part II. 

(^concluded) . £()8 

Proceedings of the Roytil Society.; 305 

- - • Astronomical Society. 30S 

■ Geological Socjcly. .30;) 

“» Meteorological Society... ■ i, 

^ ' % Aledico-Botanical Society of Loudon. .. 312 


































VI 


contents. 


On the Mountain Barometer. 

Yegetahic Alkalies. 

Doebcreincr’s BudiDincler/. ^.. 

New Minerals... 

Death of Mr. Bowdiclr in Africa. 

New Scientific Books. 

New Patents.. 

Mr. Howard's Meteorological Journal 

% —^ 


P-ig** 

.314 

316 

316 

317 

317 

318 

319 


NUMBER V.—MAY. 

Remarks on Solar Eight and Weat. By Barlcn Powell, MA. 

Asironoinical Observations. By C'ol. Beaufoy, FllS. 

On the Dccoinposilion of the Metallic; Sulphates by Hydrc'gen (Jas. By 

ItE Arfwedson... 

Analysis of some Minerals. By M. Arfwedson. 

On tlieTheory of Evajjoratlon. By J. llerapath, ELsq. 

Chemical Examination of Analciine^ Copper Pyrites, and Sulphiircl of 

Bismvitb. By M. Bose..... 

Memoir on some Geometrical Princi})les connected with the I’riscction 

ofan Arc. Jiy .lohn Walker, E’-sq. (With a Plate). 

On the Cryslallinc Forms of Artifu ial Salts. By IE J. Brooke, l^scj. E'RS. 

and FES. (^con/'niufJ).. . 

Apparatus for producing Insianlaneoiis Eight. By the Rev. J. (dim¬ 
ming, MA. FRl^. and Pr ‘' -sor of Chemistry in the Univeisily of 

Cambridge. 

On Nuttaliile, a new Mineral. By II* J. Brooke, Esq. i''R.S. . 

Reply to IVIr. llcnslow. By I )r. licrgcr. 

Analytical Aceovmi ofDc la Bcclie% Seieciion of Geological Memoirs. .. 

Proceedings of the Rcwal Society.... 

— - -' Eiuncan Society. 

-Zoological Club.....^.. 

- ' , Astronoinical^Socicty.... .. . 

. Geological Socic’^y.«. 

;— Medico-Botanic.il SocielV ofEondon. 

The Logan Stone in Cornw,ali overturned. .. 

The Rate of a Chronometer..... 

Cihellcnham Wate?. 

Detonating Silver and Mercury. .... a. 

Absorption of Air by Mcrciyy . .. * _ 

Connexion of Phosphorescence with Electricity. 

Pref.ajBtion of Oxide of Nickel.?. 

Prussian Blue.<l. 


0 

.'R'l 

:!‘J8 


3'>!» 

34.3 

349 


JMew Scientific lExjks.•. 

I’atcnts. 

Mr*. Howard's Mctcstrologicm Journal 


1- 


3 .' 4 ) 

3G4 

36’i 

.3(i6 

■.h)7 

371 

38.3 

3H6 

388 

389 
391 
391 

39s 

393 

394 * 

394 
39 -^ 

395 

396 

3 (/) 

S9'f 

399 






































CON^NTS, Vii 

NUMBER VI.—JUNK./, • 

Page 


Remarks on Solar Li^htanJ Heat. By Ba<!en Powell, M A. {continurr!) . 40 I 

Astnfiioinical Observations. By Col. Bcaufoy, EUS.,..;. 4(»6 

Remarks upon Dr. Berger’s Reply. By Prof. Heflslow. 407 

Ab Account of the Logan Hock. .. . 410 

Analysis of the Fulminate of Silver. By MM. Liebig'and fjlay-IjuAac. 

(With a Plate).♦..*. 4-13 

Analyses of the Chrysoberj'Is from Ilachlam and Brazil. By Mr. Henry 

Seybert. 427 

Of Poisons, Cbeinically, I’hysiologieally, and Pathologicallji considered.. 432 
Spceulations and Iiujuirics respecting the Action antl^'Jatme of certain 

('ornponnds of Sulphur,,... 41-4 

On the Coliseum at Rome. By 'J'. R. Undcrwi>o4, Ksq. MtlS. . 448 

AiJMysis of the Argillaceous Iron Oie. By R. ^’hillips, FRS. &c. 448 

Analytical Account of the Pharmacojxria Collcgii Regaiis Medicornm 

Londinensis, LS24. 460 

Proceedings of tlic Royal S(;oiciy. 458 

-(Icologicaj Society... 4C0 

- -Meteorological Society. 464 

- — -Mctlical .Society. 467 

Ilydriodatc of Pot.ish. 468 

Action of Hydrocyanic .Vcid on Vegetable Life. 468 

Diurnal V^ariation of the Barometer.... 468 

t )n the Cause of Rotatory .Motion. AdtJ 

On the'rranMuisslon if Klcctricity througit other Fluids.. 4fi^ 

Volatility of Salts of Strychnia., .... 4/0 

Crystallization oft he Sul)carix)nJitc of Pot.Tsh... 470 

New Scientific Books. *,% .C.*. 4/0 

New P.ttents...*...... 471 

Mr. Howard’s Mctcoioiogical .lournai. 473 

I ude.\.......— ... 476 



























> 


PLATES IN VOL. VII, {Nmv Scries.) 

Plates. Page 

XXIV.—Rocks of Mo-.uU Sorrel. I 

• 

XXV.—On Felspar, Allhtc, [.abratlor, and Anoitiute. 49 

f 

XXVI.—On the Stability of Floating Bodies. 81 

XXVII.—Apparatus for the Analysis of Organic Products. 170 

XXVllI.—On some Oeoinetrical Principles connected with the Triscc- 

tion of an Arc. 31>(J 

XXIX.—On Fulminate of Silver. 415 


ERRATA. 

Page ^20, tine rr.rtl laipnlin. 

8J, line 10./or TJier. r'tttl Thus. 

.■{‘2.5, line It),/i>r infringe', r< wd impinge. 

3'.'7, line SJ,/or assent, >i:«d agent. 

SSJ, line 4 from hottoVn,/or E. Italioa, read L. Italica, 
3t)S, lint* 4,/or l/.-irlcslon, read SUirston. 

3, for Claiton, read Clacton, 











V 


ANNAL9 




Ot 

PHILOSOPHY. 


JANUARY, 1824. 


Article I. 

OhsenHtfiom on the Itoeks of Mount. Sorref of Charnu'ood Forest, 
anil of the. Neighbonrhootl of (hooln/, in .Leicestershire. .«y 
William Plullijiis, I'l/S. ifcc. and Sanmel Luck Kent, MGS. 
(W’^ith a Plate.) 

Tiik tract to nliich the fullowino- oh.servatioiis are confined, 
may, in o;eneral terms, he said h> he comprehenflhd within a 
triangle, of which the angh's are iVlount Sorrel, (Jrooby, and 
Thrinkston. (See the annexed Map*,*Plate X-XIV.) Two sides 
of this triangle are about nine miles in length, namely, from 
Mount Sorrel to Thrinkston, and from Thrinkston to Grooby; 
the third side, namely, from Mount Sorrel to Gtrooby, is 
between five and six miles long. This triangle comprehends 
rooks remarkably difi'eriug from those of the vast plain of new 



■ ($11 the south-west oi' this triKt, however, rocks of the same 
nature as those near Grooby, a\, according to Mr. Greenough’s 
map-, to be found for some liftle’‘*dj^gtance ; but the extent of 
these we did not vjsit. ^ 

The rocks of tjie area ^ve havefmentioned vary greatlyjn their^ 
external characters ; but before we proceed to describe them, it 

* I'lie accompanying map is not given ns an accurate representation of the forms of 
the hilhn but chiefly to assist the reader, or the traveller, in fo^ininf some idea of their 
relative position. * 
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may not be aiibiss to a general outline of the principal fea¬ 
ture of the district hr qefestion. 

From the height which has already been mentioned, it will at 
once be decided that it cannot be considered as mountainous, 
but only hilly. Th& whole tract, however, may be divided into 
three parts, when viewed in relation to its surface, and its geolo- 
gicjd-r^aturesu^ As regards the latter, it is divided only into two 
parts in**Mr. Greenough’s map ; the green colour correctly 
denoting the existence of trap rocks on the south-eastern parts 
of the district, being incorrectly carried nj) to the north-eastern, 
where an es^;entially ditferent rock prevails, to the exclusion of 
all others, and^(Mhich is coloured red in the annexed map. 
These two extrcl^es are less elevated tlvan the central and 
western parts, which consist of another rock jierfecUy dissimilar 
to either of the former.. 

The extreme extent of this tract on the east, is formed by the 
clift’s above the town of Mount Sorrel; from near the summit of 
these cliffs, which may be assumed .scarcely to oxcee-d at their 
highest part the lieiglit of lot) feet above the river Soar, the 
country descends gently on the west and south-west for abmit 
two miles, if we except two or three well wooded hills, termed 
Ihiddon’s Wood, and attains its greatest ticprcssion along a line 
extending by Swithlaud, Kushlield, and Woodhouse, to Lough¬ 
borough l*ark; and here the country is at least as low as the 
general level of the red sandstone surrounding the tract of which 
we are treating. The small patch forming the south-east angle 
of our tract, which is coloured green in the annexed maj), on th.e 
north and north-west of Groohy, is generally of inconsiderable 
height, thediighest point being the knowl on whi<;h the windmill 
stands close to, Markfield. The reinaimhu- of onr ilistrict 
(coloured yellow in the map) may be e-onsidered as one large 
bill, rising into freqmmt eminenees, of vvbich one of the most 
lofty near the centre, Beacoti JIdl, is but little lower than Hat- 
don Hill, the highest point of the whole. The short and nume¬ 
rous valleys di\iding these emineuces, though mucli above the 
general level ol'the new red sandstone, are nevertheless covered 
by itiij^'uweral instances; and itos manife.st that its beds repose 
on western ^ide of Heaeon lit •. 

Tile munpron^: ymineneo^ alleajy adverted to leave n'ceived 
each its own de.^gnation as a se»"^arate hi,ll, and it is ehied, 
the summits of tlntse that the n ,tme of the rocks constituting 
them is to be perceived, being ^•(piently crowned by rugged uml 
bare masses, which, ])artic.'’';i,r!y as v-evved from near Grace 
Dieu, have a serrated (Tnume. This distric.t for some miles east 
of Thrinkston, where the hills are numerous aqdvery rugged, i.s 
little dr not at all cultivated, the depressions between and 
among them being covtued by a h^ng and ve^y coarse gr^ss, 
beneath wbicli, in some instance.s, as near Pedler Ilili, the 
ground is extremely soft, and even swampy. The other parts 
of the district, however, difler greatly from this iu their general 
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aspect, being- often Iiighly cultivated, even to nedr the sumraits 
<?f the hills, as in the instance of the sdiith-westeru side of 
Beacon Hill, while, the lower parts, in some few instances, are 
well wtfoded, and even some of the loftier summits are crowned 
with woods, as is the case with those terrace^ the Outwoods, 
IS'W of Beacon Hill, and the hill in which are situated those 
slate quarries near Swithland, which are the most dista’-vt from 
that place on the SK, and BaTdon Hill to its very summit. 
|{verywhere, however, ej'cept where the eminences are crowned 
l)y bare rocks, a herbage forms the surlace, covt;ring a more or 
less deep alluvium of fawn-coloured, or reddish ami loose earth, 
as was I'requendy manifested by the labours of the mole, even 
on some of the most ehn aled ridges ; and ll;/(t this alluvium is 
at least o<‘casionaily of considerable, depth, is pi oved on the side 
of WlWtlle Hill, in which arc siluatetl many little quarries of five 
to fifteen ft^et decip, wrought in ststreh of IVagments and loose 
pieces ol’thal peculiar variety of llie rock ofthe j’oresf, so greatly 
used i)i dillerent parts of tlie kingdom fiji- selling penknives, 
and wliich is IcitncMl the ('hainwood or (.'harley I’orest hone. 

'fhis very sligltl, sk(‘teh of the evlertial characters of this tract, 
will evince that the opport unit ies of judging' of tlie nature of its 
rocks is lar more limited tiian could he wished, Imt suHict;S at 
least to iurnish suc.h iutormalion as may serve, if not to deter¬ 
mine, at least to alliird some probable noliim of the ii'lati ve anas 
o which thev belong-, oven though some jioiiits must iiccessariK' 
oe left uiiflec.ided. 

Tin ise diliicultics are, first, llial l)a\mg found it impossible to 
discover tlu; aetnal coniu;.\iou of anv two oi' the three rocks 
c‘onstituling' tins tract, and rvliicii diJfi r gr< atly iiT asj)ect and 
composition, we are <lej)ii\(;d <.f any direct .uuaiis of ascer¬ 
taining their relative periods ot l*ormation ; and, sccondlv, 
that nciiluM' lh('. one nor the oilier is^sei n rejaising' upon anv 
other rock which, in ll'al. case, might be assumed to be anterior, 
and might, therelbre serve, in some degree, ])t:rliap.s, tj) a,s.sisl in 
deciding their rclalivi; age. it. is indeed truo lhal we are justi¬ 
fied ill cousKlering them oMer than the surioundiiig new red 
samlstoue, since its beds ii/fually ri'j«ON('; upon thes' rocks, 
which pass away gradually/caealli them. 'I Ids cin;u,i','..’-cilice, 
which is visible in a quarir at tl|e eastern 'ud^if the dills 
-Tiive the town of Akmiit SoVd, and to a stdl greater extent at 
"noth cxtrenK’s of an old and\csevied slate qiiarrv near Swith¬ 
land, would seem to ]iro\e, ll\;t. in tlie section aune\ed l)v the 
Bev. AV. 1). Conybeace to ti“ie*it>‘. Outlines of tlie (leohvgvof 
England and Wujes,” tlie rocks of (:irariuvi;od would have been 
represented with souiev^hat greTiter at curacy, d’instead of deli¬ 
neating the beds of the mwv veil sandstone as ahutting against 
tUem, their e«tr(‘ines had li(>en shown rcjiosiiig oii them, and 
the rocks of this district, passing gratlnally, but at a considerable 
unglf, beneath iheiUj As repre.'^ented in thaj: seftiou, the rocks 
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of the Forest ihay possibly serve to convey a notion that they 
have been thrust np by some subterranean force—a notion 
which we conceive would be erroneous, arguing from the 
remarkable regularity with which the sandstone beds reffosc on 
the rocks, dipping wnerever tliey are visible at an angle not less 
than six nor greater than eight degrees. 

The^regularity ol' the sandstone beds seems also to come in 
proof of rnfrvther fact; namely, tliat the rocks of the I'orest have 
not suffered by convulsion—a conclusion strengthened by the 
observation that the direction of the slaty cleavage of these 
rocks, which is mostly apparent, or bccouujs so liy the assist¬ 
ance of the hammer, is every wluu'o either IS W by W, and SE by 
E, or differs but vdry slightly tVom it towards the W and E. 

for the reasons which have already been given, we shall treat 
separately of the rocks of the three parts into which this (kstrict 
is divided, as the jMouut Scjrrel, the (Jharnwood, and the Grool)y 
tracts; and lirst of the former, 

O/ ///(’ Jioi ks Of \Jotinl Sorrc/^ 

The I'ocks of Mount Sorrel are admirahly laid ojam to view by 
means of a line of (juarries ovcahanging the town, and giving to 
these rocks the appearance of dills, ptahaps one-third of a mile 
ill length, and of the avmage height of nearly 100 feet, but not 
absolutely continuous. Other small and delaehed <piarries are 
wrought on tlie caNtern side, the whole heing cliiefiy for the 
purposes of road-making, 'fhe voc-k vvlu-n sound is broken into 
the jsroptr form for paving stones, which are shipped on the Sour 
for various parts of the kingdom, when less so, for mending 
roads in lieu.of the gravel employed in the neighbourhood of 
Loudon, for which ])nrpose the i'.l(Hint Sorrel roek is far sn[)e- 
riur.'’^ InunedialeJy on (jnit ting the town on the W, the rocks 
sink himeatli a comparatively low and verdant, covering, for 
some hull: distunee, ami ihen again swell into trifling elevations 
a little south of the road jiassing from Mount Sorrel to Quorn- 
den, or Quorn, as it is commonly termed by the inhaliitants of 
both ])laces. in Bnddon’s Wood, which <jccupies tlu' greater 
jjart of tlyesc little eminences, andi, within hall'a mile ofQiiovn- 
den, i:ir>'i situated*'two nr tliree ino )n>.i(leral)lc ''juarries, one of 
which, lidwever, is remarkaj'le,■ as^will presently he noted, f'or 
the veins or dykesStiaversing the ryjck. , " 

The openings ahoveinentioiied, l/agetlu'r with a small one sitil-* 
ated about a mile nearly SW' of 1^.011111 Sorrel, and called Simp¬ 
son’s Pit, remarkable also fnr it.-wxhibitiyg the ajtpearanco of a 
very determinate dvke,*^hrm the whole catalogue of the 
(juarries observal)le i'll this rock,‘and whicli offer the principal 

* 3 ^ 

* Wo request tlius to express •i,ir obligatiuiis to-.Jaekson, Esq. residing .at 

jVItiunt Sorrei, and the pr‘‘setit projjrietor iit‘ the quarries, for his polite attention in 
direetiiig our observation to every jioint >^]iieh he considered tlie most likely to inte¬ 
rest us. - ‘ 
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opportunity for studying’ its nature. Some rocks, however, 
appear in situ on an eminence between the* town and ikiddou’s 
\Vood; while some also overtop the surface of llothley Plain, 
of which the gradual descent begins at the abovementioned 
([uarry, called Simpson’s Pit; and in the* earlier part of the 
* descent of this plain, rocks perfectly resembling*those of Mount 
Sorrel occasionally overtop the gtoieral surface, sinking,./.is has 
already been observed, ultimately beneath it, and sQ'completely 
that it is impossible to discover their connexion with those of 
I he Forest. 

The aspect of tlu! iMonnt Sorrel rock is granitie,, and hand 
specimens may, peiliaps, be I’onnd, o(' which the ingredients 
appear to be confined to those commonly co;isi(lerod us being 
essential to granite ; namely, <[uait'/, felspar' and mica ; for the 
liornbl^Mule wliich generally is siillieicmtly apparent, and which 
often abonnds, is oceasiunniiy so manly wamling, or so minute 
in small speeimeiis, tliat it may easily be overloukerl. In reality, 
however, mueli of tliat which ap[)e:ii’s to be li'lspar, is not that 
mineral, but eleai elandife. i'ijudott; oe,c’asion:i)ly enU-rs int(» its 
cojEliposition, but i^ more gcuerally found in small nests or veins, 
wifjih scani-traii'^parent (piartz, w’iien it is sometimes associate.d 
will magnesian carbonate, ol’ linio, wliieb cleaves into vliom- 
b/ids, and sl(»\\ Iv ellervi'sees, in diluted muriatic acid ; silvery 
talc appears soinetinu's on the (piart/. I'onnd in wins or nests in 
the rock, and tlie same substanci.' ol’ \aiions colours enters into 
the composition of some of tlui'^e w Ideh (I’.crluj) llie grassy slope 
of Hotliley Flain. ( hioiile also in small rpiantitv is sometimes 
(lill’usi'd through the mass, and occasionally appears traversing 
it in tliiii irregular vi'ins. . • 

'flic ([uart’/, r.ntering into the (unnpositi-ju, of this rock is 
Iransparenl or semiiian.>[)aient. the* mica in thin hexagonal 
plates, and the surfaces [uodneed by di’vidiiig them paralli;! to 
the terminal plane aie \erv splendent* and ot a eolvinr nearlv 
a|)proaehing to black, but by transniilti d light the lamina; iijipear 
of a dingy-brown. 'I’he honiblende is oi'a ilark boltle-green, 
ajjproaching to black. The felsparand eleavelandlte, wliich are 
almost eons1aut.lv tl;ii prevaiiing sulislimces, vary greatly in 
e.olonr, are iiiteiT’iingled in tli^ mass, ami cannot always ^f)'»dis- 
tiiiguishcd I'rom each other 1 y tiu.’ij^e.\ternal elmra^ti'is. Both 
ar e ^ommonly red oi; reddisht and this eolour is sometimes so 
powerful in tin' cliiavelandite -Vj to jmpart to it the aspect of red 
jasper, partii'ulurly wJu'never\i(, as.sunu's in any (iegree the 
appearance oi a vein ; the ])lam“*'Hiru(hictHl by fracture are (hen 
generally curvilinear, and without liisio* Sometimes, however, 
the felspar and cleavelai^dite aI’i*intermixed, either simply, or in 
such a manner as to impart to tlio rock a jiorpliyritie. eiraiaetorr 
th^ felspar is^geiierally translucent, iTnd tlie imbeilded cleave- 
landitc white and nearly upaipie, and the oilier ingredients of 
the r»ck then form a small grained past(‘. \Ve ^vere iK>t in the 
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first instance a,waro of the intermixture of these two minerals'in 
this rock, and considering the whole as felspar, we should hav.e 
contented ourselves Avith the observation that a part of it yields 
to the pressure of the edge of tin; hard iniiu'ralogicaJ knife, 
which felspar does Aot, but for the discovery of iM. bevy, that 
much which has* been considered as felspar is cleavelandite ; the 
announcement of this in the Annah lor November last, induced 
us to examine all the varieties^f this rock with gr(;at attention, 
and we have been convinced of the intermixture of the two 
minerals by procuring fragineiifs froTn the same specimen; 
Avhich, submitted to the reliective goiiiotueter, alibnled us sepa¬ 
rately the a^igles of the two substances ; fcls])ar cleaves with 
ease only in that dirt.'clion which affords an angle ol’!)0°; wliile 
I'lenvelandite yielm^ with nearly e(pl:d ease parallel to all the 
planes of its primary crystal, and we have ci'nsequently olj^tained 
the measurement ol a’ll its angl(;s. 

I’he Mount Sornd rook thus cAUistitutiul--'' Aviil he judged hy 
some to he a. syeniU'; whde others will consider it to 'lx- a Li'ra,- 
nitc of th('coinpoinifl kind ilescrihiul by Dr. Mac Cadloch, in his 
excellent 'frealise on bocks, under tin; "I'hird Division, relating 
to that rock (j). ’JIIS), and it is to he rcgrotliul that no sufiicient 
means of deterniining its aetnal geological position (which alone 
might setth; the question) is afforded, since it is not so('U in 
connexion with any other rock, save llu; beds (jf the now red 
sandstone, which, as has already been stated, repose ou it. 

Jhit there are still some cireJiuistances regarding this rock 
Avhich merit attention. It not nnlVeipiently inelndes either 
irregular or somewhat spherical massirs, varying in size from 
about an iiicj,i in diameter to nearly a. foot, and posse.s.'.ing a totally 
dillercnt nspeet to the. rock itself; some of tlu.‘S(! have at tirst. 
sight the a]j[)(?arance of fraguumts, hut not ev.en a idose inspec¬ 
tion with a glass can disc.'O'er the precise iiiie of junction with 
llu; rock, 'fheir aspect 'is lin(;-giaincd, and tiieii' conqiosition 
a[)]jears to he, minute' ipiartz, felspar, hornblende, and chlorite, 
upj)arentl\ imbedded in a substance of a hair-brown colour, 
AAhicli yii'lds to the Unite reaild\, ami rt se-mbles steatite, d'he 
mass partakes of a brown colour w itii a tmge of green, e.-5[»e- 
ciallA^Avheu uiois<!ened : in one iii.spuice, specks,iofyellow copper 
ore aiirf'pliilisli pyrili’s \ver< apjjin id.; iu another, the same, 
iugiedieiits :lr(! visi’tile, and'as < j|(^ \cscc.-iice is produced hy tlie 
application of diluted murialie iujhd, it maV Ixi assumed also to 
includecaleaif ons sjiar. ‘ ^ 

This rock also (.niilaiiis Aejy'-; or dvkcs ; the substances »•! 

♦ AVi'imi''! not iiiiikc :Mg- |i;irlicul ir of tliis rurk, yn acfiuir.t ot’its cnntiiiii- 

in;^ fU'iivflimdilf iibiiti<1,intly. 'i'liis iniiK ialXiii.s tv'i'n found futcrinr; into tit." cci.ii- 
off, jtorjilivritic ifriiniti- tVoni (’ornwiill ; in tnc ;;riiniU' of Slitij) in W'fslniorc- 
littid. !ind in .1 poryl.evv fVnn; O’o;' 'I'ilt in Srotl;;.'d, ;in :iii'nnoii’fil in tlio .In'ials to 
; ai'd still niorf' loimtlv in tin; porjthyritic rooks ol'Cliart.wood l-'orcst; A.id 
prolicibly also in thr ni't'lilionririo trop rooks ol' (jnoby, in I>o'ioostor'-liiic ; in each of 
tho'O it is ui, o'.iij'aincol Ity rtls}':ir. 
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hiese differ greatly in aspect and composition. • In some 
distances they are scarcely discernible from the rock itself which 
incloses them ;■ in others, they appear to consist chietly of 
steatiu^; and in others, of a substance which occasionlly has 
much resemblance to the inclosed masses jwst adverted to, and 
which, in one instance at least, is not to be distinguished by 
the eye from fine-grained basalt. 

The dykes of which the substiyice greatly resembles the rock 
of Mount Sorrel, though in a sonu'.what disintegrate’d state, and 
i:()ntaining some reddisi# .st(;alit(‘, arc; situated not far from the 
eafttiM’n oxiremity of the hue of (juarrie.s at the back of the towm; 
they are two in number, both run 1'-and \\, have puetty deternii- 
iiate walls, and are visible Ibr about 12 leel; that is, to the depth 
at which (!u; rock has been ijuai ried where - they ocettr. (Jne 
is about 20 inches wide at top^ and after narrowing a little, 
divi(.k*s into two narrow branches; the otker is about two feet 
wide, and imderlii's a little towards the north, 

•Tlic veins or dykt^s which consist primarily of steatite, traverse 
a rock jierfecily lesoinbling the reddest varii;ty of IMount iSorrel, 
in neaumont’s (piarry, w'hich is situated on the edge of lUiddon’s 
W'ood, l)cside a road loading from <.)nornd('n to llothley, and 
about hall'a mile fnan the former place. Three vi.'ins are here 
Aisible which are ]•uralh*i, run nearly due li and VV'^, and ivacli 
may be traced on an avauage about 00 feet, the walls being 
mostly \eiy determinate : the two soulhcrii veins are about four 
feet apart, and tlu; tiiird is a!>out 22 feet on the north of the 
nearest to it: tiny vary t'lajiu l-S iuckes to two feet in thickness. 
Thesubstama; of the soutliernmost vein, which underlies a little, 
to the south, is a greenisli steatite, which is Iranslncent, 
yields to the pressure of the nail, and incloses a few specks of 
imrubleiule and talc. l'\ternally is, however, in a state of 
ilisiiit.egratiun probably Croju exposure, and reatlily crumbles 
down into a greyisli-wliiti', and sonvwvliat umrtuous powder ; 
and in places it is associated with a, harder substance which is 
granular, and which has the aspect of steatite of a, mixed rod 
and green colmir, and incloses quartz and hornblende. The 
steatite of the middle and northernmost veins, which are nearly 
or quite \ertical, is not (piitf^so soft; it'incloses specks of horn¬ 
blende and chlorite, togeth r jvith small masses compi>,c(l of a 
reddish substance la.sumld. ig ho*Mstone, or compact felspar, 
Tissociatcd with dcfonijiosii g hornblende. It is observed liv 
J)r. Mac (>uUoeh, in Ircatin;.^ of •some of the more compound 
varieties of granite described be liini, that it is doubtful whether 
the apparent steatite of stime vaMctijgi.,may not be decomposed 
talc, or chlorite, .an observation that may,/jierhap.s, have some 
hearing on the ^teatitt^of tlu'se veins. ^ , 

On the face of the rock S of thcsc^veins, we observed a mass 
(tf a bluish cflst, about 20 feet w'ide, and 6 feet high, greatly re¬ 
sembling the substance of the dykes, presently to be noticed, and 
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reposing on the rock of the ejuarry, anti bounded by it on each 
side; we could not, Jiowcver, perceive the actual junction. f 
There are two dykes of which the substances'much resemble 
each other, except that in one part of one ofthriu the rock has 
greatly the extornal*'characters and appearance of a fine-grained 
basalt, .just beside tlu; road that divides the line of quarries 
which overhang iMouut Sorrel, we perceived among other stones 
broken up for tlie repair of the^nads, many fragments of a bluish 
hue ; and 6n inquiries respecting the place from which they 
were taken, a vein running nearly M dnd S, and about a foot 
in thickness, was described to us as existing beneath the rubbish 
just where the road turns to the left round the house inhabited 
by a clergyman whose name we did not learn, but on the oppo¬ 
site side of the n^d. ^V^e, therefore, did not see the d^-ke in 
question. The rock has, in no inconsiderable degree, tbe^vspcct 
of a granular basalt, and though considerably hard, it yields to 
pressure with the knife a grey powder pretty rcaddy. Tlie only 
discernible substances in it arc extremely minute ami slender 
crystals of transparent felsjiar, and sonielinios cul)ic, sometimes 
octohedral crystals of magneiic iron pyrites, together with occa¬ 
sional specks of a yellowish-white substance which appears to 
be laminated, but does not efrcrv<;scc on tlie ajiplication ol' 
diluted muriatic, acid. 'I'he base or imliedding substance is not 
sutliciently chaiacteri/i'd to enable ns to decide upon its nature; 
it is, however, considerably soft, and uhcu reduced to thin frag¬ 
ments is translucent, ol' a slightly brownish hue, and contains 
extremely minute specks of a dark-green colour. It seems, how¬ 
ever, intimately connected with that of the mass constituting apart 
of the dyke about fo be described. This dyke is situated in the 
small quarry called Sinqtson's Pit, in a rock perfectly resembling 
that of Mount Sonel, and obout a mile S\V of the town, at the 
bead of Rothley Plain, it appears to run through the mound in 
which the quarry is situated luiaily <luo N and S, is visible (or 
about 20 feet in height, is six feet wide at (he lowest visible 
place, and somewhat nanow(,'r at the surface, is nearly perpen¬ 
dicular to the horizou, has very delenninato walls, and ri'appoars 
about one-fourth of a mile S\V in g lield occupied by the landlord 
of the CroAvn Inneat Mount SorreK^. The substance of this dyke 
as it apjfOans in the quarry, is of.a finish cast, yields readily to 
the knife a g\ey powder, huf is tra/islucent in thin pieces, exhi¬ 
biting, by the assistance of the gl‘y(.s, a multitude; of dark specks 
which appear occasionally to ting'j the mass of a green coloilr ; 
it scratches glass feebly (a circ<mstance not anticipated from 
the use of the knife, andj' ^i'ieli may bo owing to the presence 
here and there-, of minute and sl(^)ider crystals of felspar, or of 
quartz top lincly interioixed for obs(;rv;itiou), but its substance is 
left on the glass. The mess itself has somewhat the aspect of 
steatite, an aspect which is not to be observed where the dyke 
reappears beloxv; here it very greatly resembles a grarul'Ar 
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basalt, and Is sufficiently hard to admit of a flat conchoidal 
j^acture ; it yields to the knife, tliough not without considerable 
pressure ; is oP a dark colour, owing to the thorough intermix¬ 
ture of^ipecks of a dark-green substance, and the slender crystals 
of felspar arc inrnnnerable ; but neither cjuartz nor any other 
mineral is to be detected even by the lielp of adiighly magnify¬ 
ing glass. Tlie rock in immediate contact with this dyke did not 
vippearto have sntl’ercd any alte(;,ation. 

The rf)cks ol’Mount Sorrel are occasionally also traversed by 
small veins which mofc dc<ad(;dly belong to the rock itself. 
These veins sometimes resemble gTanular felspar, sometimes 
granular quartz ; they are always of a red hue : when of felspar, 
they appear to include minute specks of quartz, hornblende, and 
chlorite ; while those of ((uurtz inclose crystals of quartz, felspar, 
hornblende, and iron pyrites. The veins of white or translucent 
quartz us\ially contain cldoritc, and sometimes epidote. 

No appcaranc(\s of regular strat,ideation are to be observed in 
any of t4ie quarries of this rock ; at the western termination of 
their line at the back of tin; town, however, slabs of considera¬ 
ble,* dimension arc procunid, owing- to the ]>resence of nearly 
jiarallel tissiires in two opjjosit.e directions, both being nearly 
vertical, and those jiroducing- the largest plane, running nearly 
due 1*1 and ^V^ In tin* qiiarrv at the other side of the bill, and 
due 11 oi’tbe windmill on its summit, are to be seen some natu¬ 
ral cleavages in various ilirectioiis, which, v^'itbout sufficient 
caution, tnight be mistaken for dykes. 

()/ llic Uorks of Charvvood I'orcsf. 

Tin; rocks of the district of Chnrnwood Forest, coloured 
yellow in the accompanying sketch, ditl'er greatly in respect of 
aspect and coinoosition, and vary ^o greatly in their external 
characters, that although, from the <'ircunistanccs attending 
them, if i> im])ussiblc t,o doubt tbeir.cmii)Tnun origin, there arc 
varieties which, if taken sejiarately, would, w’ithout previous 
acquaintance with tlicm, be judged to !a; of very did’erent ages, 
since eveji some of tin*, proMinale rocks apjiear to poNsess as 
little mineralogical afiinity as chalk and Hint. 

The greutei^part of thesefrocks arc (Vrtandy schistose, but in 
degrees varying from a bssilitv, approaching that of common slate 



while those that are least so 'oftcn contain fragments of other 
substances which, perhaps, tenet to characterise the whole (since 
all the varieties occur inf<;rsf i j^ified u ithout any order), as belong¬ 
ing to that class o? rocks which are dci)ominati'j[I by Jb'. 
JMacCullocdj primitive slates; by others grcywackc. And here 
it may be pertinent to remark, t hat in no instanefe was any trace 
of i)rganic exuviae observed. 
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The slate which most nearly approaches that of Wales in 
colour and general characters is found in a small quarry at thp 
eastern extremity ofWoodhouse Eaves, but'it is not so tine, and 
is less fissile. The still coarser varieties of the several cpiarries 
near Swithland are preferred as rooting slates, though rarely less 
than one-fourth,pf an inch in thickness, and frequently varying 
to half an inch, l)eing of unequal thickness throughout, with a 
surface often undulating, though ‘ at odd times,’ as the quarry- 
men expressed it, they are rerfuced to one-eighth of an inch. 
These slates are split by the workinan nhile in a staialing' posi¬ 
tion, the slate being supported by one hand covered by leather, 
and also by ilf.e arm ; wdiile it is struck on the u[)per end by the 
other hand, with the edge of a shar[) instrument, in form res('m- 
blingu coO[)<)r’s adve. 'fhe general hue of these shite.s is green¬ 
ish, and they readily yield to the knife a greyish powder, a cir¬ 
cumstance inducing tlje conclusion of their softness ; while, on 
the other hand, their edges cut uindovv glass freely, showing 
them to be compounded of at h ast two substances /.iiftering 
greatly in respect of hartlness. The reapplication of the point 
of the knife along the surface gentlv, and with the knife loosely 
held by the hand, indicates the passing of the point from one 
hard substance to another through a softer, the line of section 
becoming consequently irregular. The thin edges of the slate 
are translucent, when very thin a[)pr()aehing to transparent in 
spots; and by transiuitled light it beciunes evident, that the 
greenish hue of the slate is derivial from tlie presence of a mul¬ 
titude of speciks of a hlackiah-green colour, which ue consider 
to be chlorite, because veins of that substanc-e are fre([uenlly sc,en 
traversing tlie slates in connexion \^itll opaque quart/, d im 
muriatic acid has no perceptible-action on these slates; and we 
conceive tiiem to consist of a granular quart/, and of chlorite, 
imbedded in another mineral whicli is considerahly soft; this 
we believe to consist of silpx ami alumine, in a schistose form, 
thus imparling its slaty character to the rock. On examining 
these slates with a very .powerful glass on the fractured edges at 
right angles to the plane of cleavage, minute and brilliant sur¬ 
faces are perceived which have the aspect, ol'transparent quai I/. 
A vein of yellowish talc inclosing g'ains of ipun'O traverses the 
quarry at.th,e extremity of Woodhou je Ivaves, 

We have hi^en the more partieujjr in describing this slate, 
which is the prevailing one of the jpmnlry, from the belief that" 
all the varieties assumed by the ro^ivs of this tract, are consti¬ 
tuted of the same materials, diireripg in their several proportions 
and state of aggregulion; of com.se we do notine.luile the foreign 
substances imbedded jn some of the varieties, ajul which occa¬ 
sionally have the appearance of fragments, though we cannot 
doubt from the composition and e.liaractor, that some of the 
included masses? are of contemporaneous formatiit.i with the 
rock itself, ilcnce it becomes requisite to give some account of 
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the various forms in which these substances appear. In some 
instances, the chlorite, instead of being disseminated through¬ 
out the mass, is arranged in irregular layers, thus imparting a 
schistose character to it(\Vindgate Hill, Great Bucks Hill, &c.) 


one of which is estimated at 150 feet in lengthf and as much in 
breadth and de[>th. In all the quarries the run of the edge of 
the slaty cleavage is, as before related, NW by W, and SEby E, 
lire broad surface of the slate dipping about 72® towards the NE, 
and it is to be leinurked, that in each quarry, and particularly in 
(he largest, there is a run of the best slate, about 15 feet wide, 
forming a kind of vein parallel with the direction ojithe cleavage, 
and flanked on eaidi hide by an iiib'rior kind of slate; parallel 
also to this vein of su])erior slates, is anotlier vein (if so it may 
be called) of a substance which is of a grey or grccnish-grey 
colour, of a granular ajipearance, ami cttusi.sting apparently of 
the imbedding substance or paste of the rocks t)f tins district, in 
which oiilorite is nl)umlantly disseminated in particles and nests, 
and occasional s])ecks of talc; <juart/, from its Iiardness, may 
be cxmcluded tet fa; an ingredient, of the mass, but is too .small 
to 1)0 detectial by the glass, and there is no appearance of 
texture. 


(tther iust.aiiees in which tins substance assumes a granular 
appearance occm, and without any perceptible mineral imbedded 
m It (llaugiuiistoues, Ileacon Ildl, &:c.): sometimes it I'oruis a 
paste of a dull-green colour, which a|»pears nearly or altogether 
homogeneous, po.s.-'es>ing a.splintery Iracture, snid varying (greatly 
ill Iiardness (above Whittle Hill ijiiarry. High Swanmore, Short 
(ilitl’Hill); sometimes it is so soft as to yield readily to the 
knife ; ami the, (juart/, is so sjiaringlv (bssuminated through it, 
that although it slightly seiatcUes o'kiss, the sidistaiice 

itself is leit upon i(. as a grey powder (Hone-stone of Whittle 
Hill); in other ni.staiie.es, it is much.harder, owing most proba¬ 
bly to the presenci! of a ^Ksiler projiortion of quart/, but still so 
minute as lu escaiie llm eye (Bird Hill,* Beacon liiU, and other 
places;; the.se varietiis are gmieraliy hssde ; as well as others 
in which chlorite is [lereeptible as giving the greenish tint to the 
slate; in otlnns, the gieei, colour is'tolally, wanting; the sub¬ 
stance lia.s llten a yeliov ish liiigc wilh every appearifnee of 
iuunugemeity, is freqm ntlv hardt*souu;ti;ues so bard, owing to 
the abumUinl dissemmalioiltof sdieeous particles throughout the 
mass, as t.o resist the kiiiff*, and it I lien assumes the aspect of 
compact felspar, or of hoinsipne (Bird Hill, base of Windgate 
Hill, ike.); but a subslauce oV the ;<ame nature and degree of 
hardness also ♦teems, which is eoiisiderably schistose, greatly 
resembles flinty slatt^, is groeuisli, arisiiui’, as is visibh* by trat^s- 
mitted light through tliin iVagmemg, from the presence of chlo- 
* rite olten disposed ui irri'gular lines (iVlorley Hill quarry). AH 
tly.‘,se vurietie.s are more or less slaty, and the lainiiiu; have the 
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same direction and dip as the move perfect slates of the quarries ; 
but although they occur in layers varying from one-eighth ofaf 
inch to two inches ih tliickness, these layers have not the same 
direction as that of the cleavage j but this we shall pr^^sently 
describe. 

The preceding may bo said to constitute the principal varie¬ 
ties of the imbedding substance or paste in what may bo termed 
its purer state ; in whicli, ho\vever, it is sometimes rendered 
irregularly slaty, by the intervention of layers of chlorite ; the 
substance then, as well as in some, of the purer varieties, some¬ 
what rese.mbles potstone. 

The tpiart/.*^which forms so important a leaturo of the slates, 
and which donbth^ss is more finely disseminated throughout the 
harder varieties of the rock in the state ofa mcclncucal mixture, 
occurs in two instanct;s at least niider very diilerent circum¬ 
stances ; in one as a bed or vein ol’considerable dimension and 
extent, of granular (juartz, having the aspect of quartz rock, and 
consisting apparentiy of grains of ])iire and nearly transparent 
quartz closely and strongly aggregated without any intervening 
cement; this bed or vein o<-cuis in (Jrooby Park, and appeared 
to us to run in the direction of the slaty cleavage observable in 
the (piarries and elsewhere, and with tlie same dip. bilatos were 
observable on each side, though not in close contact with it. 
In the other iustauee, compact quartz of a grt'eu colour, and 
which but bir the tiansluecucy of the edgt s might be. mistaken 
for green jasper, exists iu layer.s in a large mass m vi field behind 
the last house of Newton Uuford, which i.'. must distant from 
Groohy. It lies immediately bi'tweou layers of the granular 
looking varieties of the course slates biifoie descniKil, and with¬ 
out anv }U'ccise lino of demarcati'on. Puit tliisrock will be more 
fully described in avlverling lo tlie sulqeclof the. stratiticatioii of 
tlie rocks of this distrie-t. 

Hitherto we have nut i-ientioiK'd these rocks'iu their more 
ordinary state of porphyries; t!ie us]>eet oftbese diti’ers greafly 
in diflevent places ; but -wluit'^uever their luituie may he, they 
are usually found connected with those wadinvealreuclyde.scribed, 
and generally in layers alternating with them w ithout any regu¬ 
lar onlcr of suceo'siou. ‘ Sometimi'howener, they appear to 
form alhiost exclusively tlie rocky ein'nence.':, alri ady described 
as receiving ea-rJi its own imli^idual ’^larne, and especially those 
of the western part of the forest, nei4 to Thrinkstuu. 

The imbedded substances of the pbiphyritic rocks arc various; 
these consist of transparent crystals of quartz, which gimerally 
are small, or of translucent cryst&ls of felspar, often very minute, 
and w'hich frcijiiently are macles, or hemitro[)e crystals, and also 
ok cleaveltindito; these suhslance.s occhr either separately 
(Jiroad Hill, Bardon iiili, i> c.) or together in the same mass 
(High Swaiunore, High Sharploss, ike.) and they” are rarely 
abundant. Not unfreipicntly, however, instead of regular 
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crystals, we find small angular fragments of quartz (base of 
Aigli Swanmore, &.c.) which, when tJie surface of the imbedding 
substance is somewhat decomposed into a wliitc or greyish- 
white itud granuTar mass, of which the particles possess but little 
cohesion, are left protruding. In other instances the fragments 
of quartz are intermixed with the regular crystals of quartz and fel¬ 
spar (IlighSwainnore, &c.). lint the indiedded fragments some¬ 
times possess all the characters^f the slate already described 
as Including irregular lines of chlorite, and as forming layers 
between the other varieties of tlu; rock (Morley Hill quarry), or 
they resemble a reddisli jasper which moslly is very hard, some¬ 
times brittle {ridge; ol Mlardon Hill), and t)ccasioni#lly other an¬ 
gular fragments apjiear of less decided character. It is, how'- 
ever, manifest to ns, that (he imbedded snl>stance occasionally 
diffeir*greatly from any of the preceding, in possessing altoge¬ 
ther ilie appenrauee of sonic of the more homogeneous and 
greyish varieties of the rook itself, 1ml. mueh harder, and inclos¬ 
ing tran'sparent crystals of (jiiartz, and occasionally of felspar; 
these oemn in nodule.s, varying from the size of a uut to several 
itu'lies in diameter (t’haiuher Hill, Hedler Hill, ridge of Harrlon 
Hill); and though tliey may lu' separated from the rock from 
which they project <j\viiig to the ju'ogress of its deeomjiosition, 
vet there does not appear to he any pieelse liiu> of separation 
Ix-t weiMi them; these, tiu'iel'ure, we consider to be of coutem- 
poraueous I'oruiatinii with tin* rock itself, us also may those 
numerous specks and jjatctn^s be., whi<di at first sight appear like 
imbedded hagments, but in leahl.y present no line of separation 
from the rock itself, and are generally harder; they are of various 
colours, grey, brown, or ie( 1 loot of lieuewn Hill, High 

Sharpless, kittle (bin Hill, ike.) 

The pa‘>t(! of tlnese ])ornhyi'ies <‘(>?i.sists of all the varieties of 
tltc slaty rocks alreaoy deseiibed; but oe( asioually is much 
iiarder than any ol‘ them, sincr' it lesists tin; knife completely, 
owing, as we assnmi!, to the mechanical^dilfusion ol’ sllex ubun- 
dantly tliroiiglumt the mass, which then ))'.ntakes little or not at 
all of the. schistose cIkiisk ler (Itase of VV'indgate Hill, Pedler 
Hill, tkc.) and resembles Uoripstoiu; or cnuipact felspar. 

---- ^ 

In regard to the actual stratifiwj^itiou of the rocks of (diarn- 
wood h’orest, two opposite alojiearances claim attention. 

It has been mentioned Utgt tlie direction of the cleavage of 
the slates and slaty rocks is everywhere nearly the same ; that 
the edges of the slates uniformly run within a point or two of 
NVV by W, and SB by ; and thJit the only difl'ereucc is 
apparent in tiieir morc*,nearly ^ipproacliing and 81k It has 
also been mentioned, that in tJie largest quarry near ^Hvitliland^ 
g seam oftl^' best slates runs in this*direction, and parallel w'ith 
it a seam or vein of rock, ([uite difi’crcnl. from the slate ; that in 
ihe^quarry close to Woodhouse Haves, a seai^ or vein of talc 
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inclosing grains of quartz, takes the same course, and we mav 
add that on Old John Hill, in Grooby Park, and in other placesl, 
some of the varieties of the slaty rocks obviously succeed each 
other under the same circumstances. In Hind’s new "'quarry 
near Swithland, and in the. quarry near Woodhouse Eaves, the 
course of the best slates, which, in both cases, is about 12 feet 
wide, is not parallel to the cleavage, but crosses it in both eases 
at about the same angle, which, however, we ilid not asceitain. 

We have also mentioned that the ro(^ks of particular parts of 
this district are banded of various colours, dej)endaut, a, ue 
assume, on examination, upon the (piantity oi‘chlorite, which 
we have no doubt is the colouring substance of tlo-se rocks 
generally, whenever, as is mostly the case, the hue is green or 
greenish. These ditferently coloured bands or layers -nc dis])ostd 
with the utmost regnlarity ])arallel to each other, ami \ arr from 
the Kith of an inch, dr even less, to sonic inc.hes in tin- kn(•^^, 
and the slaty rocks thus disjtosed (■ompreluMul .l^mo.■^t c\ci'v 
variety found in the district. This appeantuce is o orVi'-ulaiK 
obvious on Morley Hill, in the northcjii part of the or! 

the hill called Hanging Rocks on the eastc.n, • < ?l-i .i'.'h;. if- ' 
on the south-eastern ; while on tin? western sid -.. a.- ; - ;».>■ 'h.-i - 


ance on the north of Wintwick, tlu* rock,- poss. ss do,- cio-.a o.; 
in a less degree, and tliere is more c.onfu.Moo appai-. at mrma ; 
them from the operation of e.vieinal <-uuhi.s iiavoig left la:, 
blocks piled in the rudest imiom on each -.■♦lo i. 

dithough these liand^ or laN ir-' are ^ i,-.!: in ihc' rock > 

several other hills be.sides those jusl hiei.'imie ti, we sedci! ile. '.o 
because, though there . a perh ei, ‘ n:'< i.ae;, iidi, oi 

the dip and direction ol 'lie bmuK. . o.'t; ‘h e ‘ ^ hoiu in-; otin.r .m 
these respects, (hi Motley !iei e dip r > the ; en 


note, llierel’ort, thai a,, these stwerai liih,. are sdi.alt;d 
tremes or outer et!gt:s ol ilut irm t, the hands (d'l aeh 
dip away iVoin the centre; and it these remdar layers lx? 
taken as the order of deposit, and, therefore, us legular slraiili- 
cation, they tend to show it to lia\ ': taken place in the mantle- 
shaped form. 

But in whatever direction Omse lasers may dip, it is remarka¬ 
ble that the dip and tiireclioti of the'more slaty jiurts of the rock 
is invariably as above (pioted, and, it is impos.sible to exhibit a 
more striking instance of this fact, than is manifest in a riadc 
situated in a field at the south-westmn foot of Old .lohn Hill, 


worthy of 
on the ex 


and immediately behind the last house in Newton Linford. 




r.iis rook, roproseutod ky tho above skc-tcl), is about 12 feet 
•i, aud is eoustitiiled of'alleniate layers of t^freon or greenish 
. liji-r O’ icss slatv’ (^h), mid id’blue slates (S); the central 
t ! . ‘ •, . <1() certain id'the others, of some of the more 

v;uieOesI,frock,ulternatiiijj;'with that which has 

o ,:■> ■li'.inbr;! as orcatly reseinblino' a green jasper; 

Cl- ! ; ;< line <d dfiuarcatiou lictweeu them, nor tloes 


lo.j ‘•uiY o-.r ^t!ucturc parallel with these 

( Xc:. })i aha a pro'iia ■h\ loao exposure to the atmo- 
wlncli i »' oitli'.'iit'y on substances appa- 

omposi'd (ii '.a mafmiuls, or, more accurately 

, * .IO-. i!i ''ai..l<in\crydili'creutpropor- 

.10(1 spr ;j,.LU'.'n. I'he bftutis hero, as 


l-a. 

aiHiVc . 
f vcv, 1’ a !'i.' 

i ‘I'i’ipi ■ i! 

all otiu'V paii\ 


• >.i' i%i; ;cH, d.|, ii, r.hc S, lim,,the aiiu'le diflers ; 
- e; t,, ^ !<«, i i(';o, a-4c of the slates, how'- 

:! '\,io ike rock, is in another direc- 
’oe.li\ c, ftii. <iiih tliat of the actual slates in 
of tin ’i.K't ; o iiiii’is, to tl\e and it is 


remarkable that tiio wemnenng t.d the rocks iving bc-tween the 
slates has a feiideiicy to siaaitafe them chiefly iu the same 
direction. , ' . 

*. . • t 

fhe weathering of these rocks, however, when composed of 
more unifonn materials, is too stifling in one or cases to be 


passed over in silence, 'fhe masses chiefly seen on the hill 
termed the llangiiiu’ Hocks, have almost altogether the form of 


tetrahedrons, from two to six or eijrht feet hieh restino- on the 
base, and having one jilaiie constantly dipping towards the E at 
an angle of and this plane is’parallel to the x'ariously 
colonied bauds of vvKich thft whole mass is constituted, an^ 
which iu some cases have separated by tlie action of tlie atmo¬ 
sphere npo» them. Tlie other insfauce is on the summit of 
Beacon Hill; here the action has been carried still further: a 
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single rock about eight feet high stands in the form of a doub’y 
oblique prism, of which only the base is beneath the surface. 




This prism is traversed by crevices, or by indications of them 
marked by imperfect lines |)arallel to al! its planes ; and so ccmi- 
plete has been the action of the elements in sonu; parts of this 
rock, that we succeeded in extricating from it some natural 
fragments in the form of the rock itself. This rock consists of 
hands of somewhat dil^ercjit colours lying parallel to lln^ upper 

t )lann, and dipping towards tlie 1'- at an angle of -lo® ; these 
)ands differ but litth; in charaefer, being luosliy of the more ura - 
nular-Iuoking varieties, and cbnsiilerably liaid. C’lose to tbi^ 
rock are several others of less dimension, but of the same form, 
and whose up[)er jdanes dip at tlie same angh?. It remains to 
be added tlr.u we found the only cleavage practicable by mecha¬ 
nical force, though somewhat obscure, is in this rock parallel to 
the ordinary cleavage of tlie slaty rocks of the country, and, 
therefore, parallel to one of the side« of the prism, visible in the 
preceding sketch. This, however, is one among a mnllitudc of 
proofs visible in various parts of tlic forest, that although no 
other cleavage is attainabh! l>y mechanical means than that 
which lias so often been alluded to, yt:l a long exposure to the 
elements produces similar ellects’ in anotlicr direction ; and 
hence are to be observed in vaiious places, rhombic prisms of 
this rock, but the angles at ’"Jiich the jilanes meet, are by no 
means constant, and where the rock is nut* banded, as it is in 
the above instance, the upper plane is altogether wanting. 

lu conclusion it may be observed, that although in several 
instances (some of which have been (juoted) these rocks 
appeared to be stratified parallel to the cleavage plain;—that is 
to say, some of its varieties succeed eacii other in that direc- 
tion, yet'we are disposed to believe from examination, that the 
slratijkalion, which may be termed I he order in whu!i these roek^ 
tvere deposited, is in fact parallel to the varioush/ coloured bands. 
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’wttich always are in a direction different to that of the'cleavage 
plSne of the slates—never at right angles to it. 

It is ii»possible to view (he rucks of Charnwood Forest either 
in silu, or in hand specimens, without being f&rcibly struck with 
tlieir resemblance to several of those in many jtarts ofNortli 
Wales. The loss perfect slates lying be(-ween the granular- 
looking and imperfectly slaty rocl-*; above Nantfraucon quarry, 
almost perfectly resemble the coarse slates of the Swithlaml 
(jtiiirries ; while in severaf of the granular varieties oftlie rocks 
ot’ the two tracts, the resemblance is absolutely perJ'ect, Chlo¬ 
rite is abundant, and appears to be the colouring maker of both ; 
and botli include small crystals of trausjiarcut quartz and of 
felspar, wlieu the rock is very coarsely slaty. In Charnwood 
I'oresl, lu»wever, we p(;rcc;ive(l in many j)Iaccs layers containing 
anguhir fragmenls of quart/, and which are left adhering to the 
siu facc, owing to the deconip<).sitiou of (he rocks, w hich in that 
sU’.tc, like those,' ofWales,are ol’a gnyisli-wliitc cedour. In Wales, 
jiowi.'ver, tin; iiiciudcd liagtnculs, which alone may suflict; to 
cliaract('iT/.c (In' wliolc series of (diarnwuod as belonging (o grey- 
w acke, have not yet i)C'en de>eai[)e(las occurring, though from the 
T, ery great similarily of its i<jcks and coarsei' slates to of those the 
I'orest, (hoy may probably lu'reafler be discovered; for in 
Wales the fragments liilherto observed iji its rocks apj)ear to be 
ebieily coulincd to a sl.it y suiist.aucc, not unlike tlinly slate, and 
which is actnully I'ouud iji '<ih( bi'Jwee'n layers of the rock its(;lf; 
the same substance, as well as ihi; uoduh.s irliicb appear to b(‘ 
l•onlen^povan',•ous with the rock, is likewise lonnd in f’haniwood 
I'oresl. , 

ff, liowiwer, the. iduiracteis »il (lie; locks of some [laits of 
Ninth Wales slioidd In.'reaftei decide tinmi UT lie grevwacke, 
l)n;re arc others in whic.li tlie cliarnefe'rs ,se(;in so alisolulely 
talcose, that it may be found diflicnlt (if assign tin; whole to one 
eonnnou origin, and eiiii-dly so to s<'paia(c (ficni, on account of 
the close counevion of l.he wliole as icgards positiim 'and tin; 
'•onstaiit dir(;etion of the slat^ cli'avage tlnough all the varietie.s. 
In Wule.s tins direetiou is abo#it N'l' and SW, tin; slates lu'ing 
either vertie-al, (*ii' di)> at an angle of aftout 7'.^''to the N W or 
SF; W'hile in Ch.irnwood Forest the iqiper edge of tin; slate 
always runs about N\\ liy W, and M'l. by 1'^, dipping uniformly 
'about 72° a little to tin; east of N. 

Assuming the direction of the. variously culoureil layers so 
obvious in many parts of (Jliarnwood Forest, to be that of the. 
stratifi(;ation, which, peihaps, will scarcely lx; doubted, •md 
which, as has already ly'eii saij,!, ililfers in ({ilfereut [larts of the 
tract, it may be remarked llcat this lias not been obser\eJ iu the 
sajue liegreo Norili V/ales, altliougk it is sntlu'ienlly visible 
near the summit of the ('Icwoth, a point but little inferior iu 
elevaiion to that of Snowdon itself. 

8'(V7V.q VOL. VII. e * 
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Rocks (if (jroohi/ and ils ISielgkhourhood. / 

Considoiing the nature of thes^e rocks, which appear to belong 
to the trap family, it would have been especially desirable to 
have perceived their connexion either with those of the forest, 
or of Moimt t^orrel, to neither of which do they seem to possess 
any alhnity ; but although we anxiously sought the junction, 
there did not appear any opportunity of perceiving it. Owing 
to the causes bet'ore mentioned, we did not observe any plact; 
where their apjiroach ap])ear.s on the surface nearer than about 
one-fourth of a mile, as on the north ofMarklield Knowl, which 
consists ot* trap. It is vcinarkable that when this knowl is 
viewed from the road from (Jrooby to iMarkficld, and just before 
it turns southwards to that plac(', iive ridges of the- trap rock are 
perceived running down its side in tlie direction of the slaty 
cleavage of the rocKS of C'harnwood. \\'e mention this fact as 
it exists, without any snspicifni of ils (;ause, or that these rocks 
have any connexion with slates ofanv kind, and especially with 
those of the forest ; (he sjiaces brUAVeen the ridges are covered 
by a thick herbage. 

About on(’-fourtb of a mile on the north oi' tin; low(U' extre¬ 
mity of these ridges is a (piany l)eside tin; road from (Jrooby to 
Tlirinkston, and called Hound ('litf Pit, in whicli the rocks rd’ 
Charnwood are broken fur tlu' purposes of tlie roa<l, and wbicii 
here are traversial Iry veins of a yellou isb-green substance, 
which, from its hardness, and from the forms of some minute 
crystals observed in crevices of the rock, we consider ti:- be 
epidote. I'he space betwcuui this ijuarrv and t.h<i termination of 
the ridges at tra[) at the toot olM;nkli(,‘!d Ixnowl, is, liowevc'r, 
covered by grass, ni' by cultivated soil, excejit tlie small pait 
occupied by the road. 

We observed this roek but partiiilly ; nanudv, on the N in 
Bradgali; Piirk ; thenee by (irooby Pool to Grooby, and from 
the latter place by Markliold to Marklield Knowl; but these 
rocks cxiend, accorfliugto Mr. (freenough’s map, S and SW of 
the latter place, above two miles. 

This rock <^onsists primarily ;of liornblende often distinctly 
landnated, intermixed witli small niasses, never (.'xceecllng the 
si'/e ot a pea, of a reddisli, substance, often greatly j)OS8essing 
the aspect ot C()nij»act felsjiar, the fractured surfa<ies being com¬ 
monly without histre; these two ingredients constitute the rock 
in about equal jiroportioiis ; iji other instances the red felspar (if 
so it may be termed) has a distinct though not brilliant cle;ivage, 
but only in one direction. With the reddish substance is often 
associated anoiher, either of a light or ])ottlc-green colour, of 
which* the surfaces are mure brilliant than those of the former, 
and we succeeded in detaching several fragmentt; having cleav¬ 
ages at least in two directions, but scarcely bright enough for 
the use qf tlie rellective goniometer; one of them, however, 
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affirdcd, by several trials, an anp,le so very near to one belong- 
iiii^ to cleavelaiulite, and which ol’ course does not l)clonH; to 
felspar, ijiat we have scarcely a doubt of the existence of tlie 
i'ormer mineral in this rock also ; the green 'crystals arc some- 
limes obviously included in those (d' a red colour;' and we con- 
<eive it to be not improbable, that the close intermixture of these 
two minerals in that whicli is f'wmod compact felsf)ar, will 
account for the presence of soda and potash, both of which, it is 
observed by Dr. Mac (afilocli, are constant ingredients (d'lkat 
substance, Until the red and green varieties yield to pressure 
v\ilh a hard mineralogical knife, the green being sotnewhat the 
softer of the two, and therefore appear to be less hard than 
felspar usually is : sometimes this rock contains minute, slender, 
and tninsparent crystals, whit'Ji, from their superior hardness, 
we consuler to be feisjtar, and specks of grten or of yellowish 
steatite, and oxidulous iron in minute regular octolualrons; 
<piaitz is a« frerpient. ingrtalient; mica, and ejiidotc occur mon; 
rarely ; in tlu' (piarry W rif (Irooby, we. observed tin.* rock 
tr:i\ ( is.' d bv \eiiis, in one instance two inches thick, of a hard 
llesb-coluured snbslaiict*, whicli may be cleaved intci curvilinear 
rhomboids, in the ctivities of which vvci i^ minute crystals in tlvat 
I’orm ; attd as these crystals, and tlui substance including them, 
ediervescc siiuhtly, and dissolve slowly in dilntetl muriatic acid, 
and as the crystals uilorded angles of about lOb'-’ hy the 
udlective goiiiumeter, wa*. conclude them to be niagnesinii car- 
inmate of limi;. 'file sides of the veins are coated with chlorite, 
which also is inclmU'd ni the vein itself. 

In the cpiurry on tin; Iv of firooby, we perceived a v'ein of 
(jinify, and chlorile, and some appoaranee of the rock being 
l.iaversed by a dyke in a, -N and S dircflion, but* in loo rude a 
manner for us to asccrlam the tact, the walls, or what we con¬ 
ceived to be such, lamej: very irregular ^nid iudetenuinate, and 
the substance ol'fhe siipp(tscd dvkc being eomjiosed ot’the same 
materials as tin: lor'k iiielosing it, but much’tiner grained. 

jMthongh the coimexir*;! ofthe.se rocks with ihost; of Charii- 
wooil Forest was not pt-rcoived.# ue consider it to he weirthv of 
note, that alter dcst(.aiding the soujli-wcstern slope of Beacon 
Hill, and traversing a tii ld at its bas^*, we found, beside a small 
brook, some rocks ot,\ery considiaarijle dimension,'and whicli 
W(' lully htdievt'd to he h/ situ, so perlcctly resemhling tliose of 
Ciruoby, that it was impossible to doubt their identity ofeompo- 
sition ; and it may he remark<;d that IVaginents of the same rock 
almost constitute the walls of tlie neighbfuiring lields. Whether 
this I'ock be a dyke, or ii^ what i^vaniier it is connected with the 
Ibrest rocks of tin* snrroimdmg elevations, w c had no mefins of 
ascertaining, since it is the only one wlmdi overtops the herbage 
in fills comparatively low situation. 
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Article II. * 

On the Cni^inUhie Bonus of Artificial Halts. 

By B. J. Brooke, Ksq. FRS. 

{Cimthiuvd froui voL vi, p. 4‘{0.} 

Vt lias ]>oeii sii^g'csfod (o me tlinf. those descriotion.s of t)ie 
crystulline /‘onus of tlio sails ought, to he aceompanio-d by uu 
exact analysis ofeaeh, in order to a\ (dd the chance of niisnomer, 
and to render the descriptiem of each eomj>h‘te- It certainly 
^vo^^ld be more satisfaetoiy to know the composition of the sails 
described. This cynnol, liowever, be eonvenieullv given with 
the ligures, but I have stated generally the authority u|)(Ui 
which they have been sevcially named, and they niav tU. any 
lime be comjiare.tl with the I'oruis of ascertained compounds. 


Sn/pinile of Puto'^h. 


The primary form of this salt was, I l)eli(‘v<‘, tirsf determined 
by Mr. Levy to be a right ihombic prism, and described in 
jNo. 30 of the Royal Institution Journal; but probably from not 
possessing' sufbciently explanatory crystals, Mr. L. has not 
})ointed out the relatioJi of its primary form to the bi-pyramidal 
tigiire under which it generally occurs. 

I have been enabhd to do this in a 
very satisfactory manner by meajis of a 
compound crystal which 1 ha\(* obtained Fit,'. >• 

from flic solution of a portion of this salt . , t.- 

in distilled water, r ’ d',. 

Fig 1. is a single mOdifieij crvsia]. ’ / V'^\ 

v •"'] d--\ 1 

M on .M'. 1‘2(F 30' \ : m id! 

M on/<.120 d'j 

jM on e. I-k'i 22 '‘" V 

. h on . j dh ] 0 

c mi c' . 13 J 12 


Fig. 2 is the compound crystal, which’ 
consists of three single crystals, so milted 
that, their iqiper edges meet at angh’s ol' 
120'"’, and conserpunt.ly tinnr planes of 
junction incline to each other at the same 
angkv Hence ‘ ‘ 

MonM"'.119° 30' 

cone". 130 2d 
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I Fi'^. 3 is one of the conunon bi-pyraniiclal 
rlyst^Is, whose relation to t.h<> preceding 
figures may he perceived from tlie corres¬ 
ponding letters on the [)liines. 

The ifnion of tliese three crystals at an 
..ingle of is a fact whicli reipiires sonic 
little explanation. 

It has been hitherlo supposed, that when 
crvstals nuilnally iiilcrscr/ or penetrate eaidi 
isther, the planes of i/ifc^scc/id/i are pa'allel 
(o (he primary planes, or t > secondei v planes 
resulting from soon; simple !a\i’ of dmae- 
meiit. And tin: theoretic order of anaiige- 
mentoflln' molemles of crystals sv,eius to reciuire this mode of 
combination in infci '-a fiHi^ crystals. Hut the union of tin; thn'c 
crystaU winch cnin[)ose. lig ‘J is jirobably (lie result of simple 
aciuetion, in (he same manner asmystals of dittereiU. siibstaiu’.cs 
art' fomul adhering strongly togidher by (lie close apjiosition of 
their sui'tac.es; with this (hstinetion however lietweeu tlic two 
eases, that tlie union of the eryslals iiiHg.gis the result ofsom<; 
law whie.ii does ii'd govern the accidimtal luiion of heterogeiu'- 
ous cr\st:ds, iit'r alwa.vs (;vrn of homogeneous mies. 

I have i)(;en led t.o (his conehision relaliM; lo (he* strin:turc of 
tin.se hy-pyiamidid m-yslals, i'rom Inning observed '.mapjuircnthf 
/ntcrsi’(ir/l crystal of ehrysohrril, separate easily into six seg¬ 
ments, the planes (.ifseetion hmng sntlicienlly bright lor measine- 
ment with the n ilia'live goniometei', aiul inclining to each other 
at an angle of tiO '. 

Stiliiliul(■ nf Sndii. , 

I do not lind anv distnu’l eleavago* m toe 
cvvsiats of this sail, whose pumary form is 
an I'hoitihii' jfidin. * 


Poll M, or M'. !0i g(i^ 

P on c, or r' .i dd, Is; 

P on //..... .^1)7 -!4 ■/.- j; P’i 

P on c' ..!. IdO -I.) ! I 

Mon Yd . di) M 

:M on /i ._. l;:o '•Pi 

jM on /. l()i dS 

M on/c. Kli;) dS 


Nifialc of Lead .— ISilralT; of Banffes. 

The primary form of these salts is a regular octahedron, biit.* 
^he crystals^aro cunmionly so iuuch*rtiittciied in one direction 
that their relation to the primary form is not vciy apparent. 
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Sir H. Davy on a 
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I'ig I is the regular ^aiinary (aysi.il restiiii;' on one of its 
Itlancs, and havin'^' its solid uin^ics truncated, 

P on P'. 109'^ 2S' 

oil a . IlV) id 

2 is the in(»r(- connnon shape of liie secfjndary ciystals, 
resulting- iroiii a dispro-poitionale extension ol' some of their 
])Iaiie.s. 


AirricLK Hi. 

On a Hctr l*ln'noiin'iit»i iij' i'Jrr/njnii/^j/ti/sii/. Pv Sir ilnniphi v 

.|)u\v, llarl, Pr<RS.■ 

On a sul)i<;ct so ol)sctire as eleclroinagaotisni, and connected 
by analogies more or less distinct ailli the, doctrines of Iniat, 
light, eleclri<-ity, and ciieinieal atiriiction, it is-not dilliciilt !(» 
liaine /ti/polltrsc.s ; but l.lie sei-. tice is in a s1;ife too near its 
intancy to e\pec.. the devidojieiuent of any satistactoi'y ihear'j; 
and its progress c:m only be fiiscred by new facts and experi¬ 
ments, which may jnepare the way for extensive and geiK'ral 
reasonings upon its principles. Iidlueiiced by this opinion, I 
am induced to lay bel'ore tlu' Society an account of an electro¬ 
magnetic jihenomenon f obsi'rved iibout. titteen months ago in 
the hdioralorv of the Uoyal !nstit;.ilion, and wliicli 1 have lately 
had an occasion of witnessing in :i more jirrfee.t \nann(;r, through 
the kimlness of ,Mr. Pepvs, bv the use of a large battery, cou- 
strui't'fl under his dnectio'ns for the l.ondou Institution, and 
eoiitaining :i pair of plates oi’idioiit. 2(i(,) sguaro feet. Jn describ¬ 
ing thi.> phenomenon, 1 sh.iil not enter into very minute details, 
because the exjierimeuJs, whicli led to the discovery of it, arc 
Muy simjde, and, though more distinct with a large, apparatus, 
yet it may be observed bv'ilii' iisi* of a pair ol'plates containing 
iruin te.M to lifteeii stpiarc lent. 

Immediately after iMr. Faraday had publislied Ids ingenious 


From the ri!iloi»oj)lii'.-al Trawaciiom I’or Ib5?3; I’artli. 
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experiments on electromagnetic rotation, I was induced to try 
<iL action of a magnet on mercury connected in the electrical 
circuit, hoping that, in this case, as there was no mechanical 
susjiension of the conductor, the appearances would be exhibited 
in their most simple form; and I found that when two wires were 
^)laced in a basin of mercury pcriiendiculur to the surface, and 
in the voltaic circuit of a battery with large plates ; and the pule 
ol'a pouerlul magnet held either above or below the wires, the 
mercury immediately began to revftlve round the wire as an axis, 
according to the comnmn cireuinslamas of electromagnetic 
rotation, and with a velocity exceedingly increased when the 
r»pptjs/7(; poles of two magnets wim’c used, one above, the other 
helow. • 

Masses of mcnnii'y of several inches in diaiuet.cr were set in 
motion, and made to revolve in this manner, wliencver the pole 
of flic ixagne.t was held near the pcapendicular oi' tlu; win;; but 
uiien the pole was held above the morcufy between the two 
win's, the circular motion ceased ; and currents took place in 
llu; me.veurv in opjKisile direi'tions, one to tin.' right, and the 
nl.her to the left of iho magnet, 'fhese circumstances, and 
v.irious others whirdi it wouhl he tedious to detail, induced me 
O) believe that the [)assa'j;e v.'f the ideetneit’y through the iner- 
eury produced motion-^ independ'.-nt of the ae.tion off he magnet; 
ami that the appearances which I liave described were <i\vingtu 
a, composition of forces, 

I endeavoured to ascerlwiit the existence of these motions in 
the mere.urv, hv eoMuing its suifaee wirh weak acids ; and dif¬ 
fusing over it iinely divided malfcj-, such as the seeds ofivcojio- 
(Iniin, white o\i<le of mercury, ikc. hut without any distinct 
result. It tluMi ocemred to UK;, that IVoin the imsition of the 
ires, curri'iits, if they existed, must occur chiefly in the lower, 
and not the upper surface of the mer’iiry : auO I (Mmsiapieutly 
inverted the form of the experiuu'iit. I had two copper wires, 
of about onc-sixth of an imdi in diaunUt r, |)ie extremities of 
whieli were Hat and e.trefully polished,^ passed through two 
holes three inclies apart in tlu; bottom of a gla.ss basin* and per- 
jicndicula’’ to it; they were cemented into the basin, and made 
non-conductors Jiy sealiug-wa.'f, c'xccpt at their polished cmls ; 
the hasiu was then (died with nu reury* whieli stood abuiit a 
tenth or tweli’lh of an incli abow^the wires. Tlie wires were 
now placed in a powerful voltaic circuit, 'i’iie moment the cou- 
tdcls were made, the j>/ic/ii>i/iChou, whieli is the priu(:i[)al ohjiict 
of this paper, occurred: the uutreury was immediately seen in 
violent agitation ; its surface became elevated into a small cone 
above each of the wires ; waves tlovve.d'ofl'in all directions from 
these cones; and llie v'nly powit of rest was apparently wlu're 
they met in the Cviitrc of the mercury between the twn wires. 

holding tiio pole of a [lowerfu! bin* magnet at a considerable 
distance (some inches) above one of the cones, its apex was 
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diminished and its base extended : by lowering the pole furtlHir, 
these effects were still further increased, and the iindulatiens 
were feebler. At a smaller distance the surface of the mercury 
became plane ; and rotation slowly be;j;an round the wire. As 
the magnet appro;*died, the rotation liecamo more ri*tpid, and 
when it was,about half an inch abov<; the mercury, a great 
depression of it was observed above the wire, and a ’’ortex, 
which nvached almost to the, surfficc of the wire. 

In the first experiments which 1 made, the conical elevations 
or fountains of’ mercury were about tjie tentli or twelfth of an 
inch high, and the v<irli(;es apjiareiitly as low; but in the expe¬ 
riments made at flu; honfloii Inslitulion, tlu^ mercury being 
ninch liiglu*!' above tlie wire, tin {-li'v a(ion.', and depressions wore 
rnmdi more consid<!rabb', amounfine: t i tlm lil’lh oi' sixtii of an 
inch, Ofcoe.rse, Jlu- lolatlon toot; place with eitli* r poh; of a 
magnet or eithei’ wi>e, or bnlii logetlna', a.ccordiue' to Jt-he well- 
known ciremustaitc'cs which determine these t irects. 

IV) ascertain wlirtbra- the ci.i.iiniinicat ion of heal dimifusiiin *' 
the specihc gra\ity of tin: mercury, Inid any sliare in these 
nomena, 1 piace<| a deliiade thermometer above one of the 
wires in the mcreary, but tlicre vvas no innm diate (devation of 
lem[Kaature ; llic ijeat of the iiuaeurv gradually iiiereas(;d, as 
did that of the wires; but, this iiuTease was similar in evnjy 
part of the circuit. I pivvvcd the same thing moic distinctiv, 
Iiy making the whoh' apparatus a l!.':nini/iic/(‘r terminaliug in a 
fine tul)e hik'd with mereury. .'\l the first instant that the mi-r- 
cury became electromagnetic, there was no increase of its 
volume. 

This phenomenon c.iimot be attributed to cpmmon electrical 
re[)ulsiou ; ‘lor in the electromagiu'fic circuit, simdar electrified 
conductors do not repel, but altvact each olher; and it is in the 
case in which conductors m n/>pn'<//c stale's are brought.near each 
other on surlaces of im'iciiiv', tliat rt'pulsion takes place. 

Ts’or can the eih ct be vefeircd to tiiat kind ol action wlui'h 
oi'cuvs when electricity passes (Vom good into liad t'onduetors, 
as ill the ]))ienomc!i i of jioinfs ( kHitliticd in air, as the follow¬ 
ing tacts scorn to prove. Slrcl wives were substituted for copper 
wires, ami the appearapci s wcre''*{lK' same in kii’id, and onlv less 
in d.'g'rec ; without doubt, in ('on'^ccpn'm'o of a smaller (piantity 
of ch'ctrii'ily jvas.siug through the sti'cl wires; andbv conijjaring 
the conducting jiowi.'is of taptal cylindci -; of nierem v ami steel 
in glass tube-:, by asc.erfaimog tlu' (.piautilv of iron iiliiigs they 
attracted, it wa.-- found the.l tlie coiulucting powers of’mcienry 
were higher than thosi' of sti'cl; the first metal taking u]> 
lilty-eighl grains of iron filings, ami the second onlv tiiirtv- 
seven. 

AgaTii; fused tin was s)d)stilnted !’<a mercurv in a porcelain 
vessel into which w ires'of copper and steel w»'e alternatulv^ 
ground and H,\cd : the elevations were produced as in the mer- 
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(MVVy and the phenomena of rotation hy the magnet*; and it was 
llund by direct experiment, that the conducting powers of the 
liu, at and just before its point of fusion, did not perceptibly 
ditler, and that they were mucti higher than those of mercury. 
I,astly,*the communication was made from the battery by two 
tubes having nearly the same diameter as tlie wires lillcd witfi 
mercury, so that the electricity, for some inches before it entered 
tile basin, j)asscd throiigli mercury; and still the a])pearances 
continued tl)e same. * 

Trom the rapidity of Jtiu- xmdulalious i\uind the points of the 
cones, I thought they would put in motion any light bodies 
placed above the mercury ; but 1 c'liild not produ<;c the slightest 
motion in a. very light u heel liemg on an axle , iind when licie 
powdeis (d’aiiy kind were sticnved u|»ou the suctiicc, they merely 
nuderueut luululalions, without any other change of j)lace; and 
bile ii-'^n filiiigs sircufd on the top of llie ceme, arranged them- 
s('l\es in right lines at. right, angles to ihf; line, joining tlie tw'O 
vviii.s, and rejuauiid stat!orjai>, even on the cmilfe of the contc 
'I he eilect, tImrtb'ore, is <if a novel kind, and in one respect 
seems analoginis to that of tiie tides. It. would up[>(’ar as if the 
passagi^ of tln^ electricity diminislied the action of gnivity on 
t!ie nuacury. And that tiu're. is no change of volmuc of the 
whole muss ol’ tlie iiiercmy ujipears fnun 1 he experiment, p. 24 ; 
anil this was shown likew ise bs inclosing the apparatus in a kind 
of manometer, terminating in a tine tube contaityng air inclosed 
1)V oil; and which, by its ('xpaiision or ci)ntrac.tion, would liavc 
'diown the slightest c.iiange oi'volmne in ihe mercury: none 
howme.r took ])lace when tlie contacts were alternately made 
and broke?), unless the circuit wa.s uninterrupted for a sidl'icient 
time tit communicate sensible liqat to the mercury.. 

This {)lieiiomeuoii, m winch tlie same ellects are piitduced at 
the two oppo,^ife poles, seems stronwjy oppos*ed to the idea of 
the eleetrojuagneile results being produced by the transition 
ciirieiits or motions of a single iiiiftondeiid)Ie Iluid, 

On the conjectunil part of the subject 1 shall not lioivevcr 
enter, for the reasons slated in die beginning o^'tlli^t paper; but 
1 cannot with propriety coni lmte, witiumt mentioning a circum¬ 
stance in th'\ history wf progress oi' eh.'ctromagiictism, 

which, though well known to many I’cllows oftlu.^ Society, has, 
I believe, never he.eu inadi; puhlw’, namely, that W'c owe to the 
sagacity of Dr. ^^^'llaston, i.lie first idea of the possibility of the 
rotations of the electromagnetic wire round its axis, hy the 
approach of a magnet ; and 1 witnessed, early in 1^21, an 
unsuccessful experimoiil which he made to produce the effect 
in the laboratorv of the Uoval Institution. 



2f) Mr. Daniel/’$ Mepltf to Z. [Jan. 


Article IV. 

A Ri’p/y to fsomc Q/f^crvations in the Jicricio of A)i Et^sat/ upon 
the ('onstiliition (if t/ir. Alniosp/icre, By.). I\ Danioll, FIIS. 

(J'o iho I'idit.or of the Annu/s of Phi/osophif.) 

« ’ ' 

MY DEAR .SIR, 7)ty. 10, 1823. 

l\ tho review <.>f my Essay upon tiu^ ('onstituliou oC the 
Atmosplicre eontaiued in the last nmnhcr nf the Annals, your 
correspoudeht Z ajipeaas te, nie to have (alleu into soiiu; miscon¬ 
ceptions whic.h 1 shotdd l>f: sorry to leave; iiiic.orre;cted in a work 
of"so much authority. 1 tlu'rel’ovc trust that you will do me the 
favour to spare me re)om for a short I'fjply. o 

In the first place', it is ohjeeteel to mv theory, that “ it 
rests upon the sandy foundation of assumed partial chniiu;es of 
temperatine in tlie ln 2 ;hcr ret>'ions of tin; utmospheie, of the ex¬ 
istence of which ne Itave veiy insuillcie'nt evidence.’' Tiiis 
assertion, J must own, greatly astonishes me : I'or 1 certainly 
conceived that no meteoiolnyieul liict. rested upon belter autlm- 
rity. I thought it indeed to be so oeiu rally idmitled, lluit I did 
not refer in my I'.ssay to the particular <;t)servations u]}ou whieli 
it is found(;d, •but me'f lv illustrated it by the observation of 
De liUC, of the sudden rise of tetuperatnre aixompauying the 
formation of cloiul at a great (levalion. I might, now aj>].)eal, 1 
believe, to every ascent, of <;very mountain, and every aerostatic 
voyage, during wliich the lliermometer has been consulted ; for 
they all appi.eir to me to agrte In tim same result. Among the 
latter, more particularly, there are uhundaut instuiices in which, 
not only the teinpi'ralure "of the almos[)hcrc has not. followed 
the regular progre.>si<)n due to the density, but warm stra,ta have 
been found interposed betwei.'ii cold, and cold between warm. 

I shall content my.self, however, at present, rvith referring Z to 
the simultaneous registers kept at the summit of St, j3ernard 
and at (lcne\a, and which are published every month in the 
Hihliothcijue rniverselh;. He will there find that tin; dill’eroiice 
of tec^peraturi; lietucen the tuo stations is perpetually varying, 
and that, although the chang(?s oscillate round t he point of erpii- 
librium, the gcmeral law rtf the deeavase for the altitiuh; is only 
developed from a mean of many obscrvati'ous. 

'I’ln; si’cond objection is, that to evrdvi* so Jimch Iieat as 
would rai.se the temperature oi' a conside.ruhle mass of aiivond 
eausc it to dilfuse itself rapiilly into distant laigirtns, woidd 
^I'erjuiro tin; condensation ol a greaU'f (juaiitily o( aqueous vapour 
than i.s tikelv to Im present in any given space, and also that 
this coudeusation should not be gradual, but shouH take place 
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. s|ddenly to a very threat araonut.” From tliis extract I am 
afnost tempted to believe that Z has not done me the honour to 
read my l^lssay, ])ut on/i/ to review it. 1 have taken much pains 

to show at p. .‘51, ct sctf. that such a sudden condensation of a 
larp;e (juTintit.y of vapour is not by any nioat^s rerpiisite to pro- 
•diice an etl'ect upon the barometer, but on the ctiiitrary, that a 
■j,ia(lual jiartial increase ol'tc.-mpcniture in the strata of an atmo- 
s[)iieric c(dumn of only two decrees is suilicient to depress the 
mercury O'bd in. If tliis ])art of ifiy illustration sliould not have 
Ix.cn uverhxdvcd, 1 can, oidy at jueseut join issue upon the 
oj)inion ; pledging myself lit examine iin])aitially and iliankfully 
any argument winch 7, mav hereafter bring against my con¬ 
clusions. • 

iNIy reviewer objecls in tin- tliird jilace to an error into which 
imt only mysell' hut Mr. Leslie has fallen, \ 'a. that the j)articles 
of ail’ 4*1 jiassmg ovc llu; siirfai’e of the globe do not lor a 
moment cease to gravitate, and that no hofi'/ontal movement of 
tin 111 will pi'odiK'e tin; slighcsf derangement, in a perpendicular 
direction. lie observes, “ Now it is wcdl known that any 
hodv, to vvliieh a {U'ojectile motion of live miles per second has 
iieen imparled, would levolve around the eaith like a ])lanet, and 
uoKht i'i'usc to e.n’/V aini ptC'-surc <>n >ls .v/zr/^/cc. ,'Vny less 
velocitv miisl prodnc.e a proportioival decrease oi' weight in tile 
jjartich.'s of air, which is known lomovi' at tlierate of from (iO to 
IfM) miles per hour.’’ 

As tliis argument, if eonee.t, is indeed decisivi'ly subversive 
of my theorv, i trust tliaf I may be allowed to illustrate it some¬ 
what jiarticnlaiiy. AccordiiiLr to flm proposition set forth by /, 
a kiadcd vva<igon presses less ujujn the earth when at rest than 
when in motion upon file load ! .A steam lioat must rise out ot 
the water in pre.portlon to the veioeily communicaled to it by its 
engine I ! And mauv vessels must doubtless havi' been upon the 
point of upsetting from this ill-miderstood cause! !; I'o these 
bodies, it is true, wc cannot commuuicafc a projectile motion of 
live miles per second, but the former wilj move about live, miles 
jier hour, and tlu^ latter prolrably ten, and “ these lcs?:er degrees 
of velocity must prodnc.e a yruportional decrease, of weight.*' 
Why a cannoitoball indeed wueu projected IVoni a giiii does not 
mount in tin; air lik(^ a soap-ludible, is not quite obvious; for.such 
a n;sult one might undoubtedly V,\pect ii'oni the theory of Z. 
i.)Ut to be serious;—With a laudable dt.'sire of correcting my 
bhiaders, it is clear that tlie reviewer lias fallen himself into an 
eiror of no trivial iinjiortance. It is not true that any body to 
wliich a projectile force of live imlos {»er second has been 
imparted, wamlil revolve around tin; earth like a planet, unices 
t/ii'i iifolioii in'rc to t/ilo' plan’ i)i vacuo, and iwrc unopposed bp ant) 
pres'uire irhalcrcv: and no body that ever pressed at ail itpun the 
turface of t!*e earth would cease to exert such pressure in cou- 
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sequence, of any def^ree of projectile juotiou tliat miglit be coni- 
inunicated to it. It is not for me io .suVinise in what way it qni 
have b(!en possible for your correspondent to confound toj^ether 
pressure and gravitation, but certain it is that the planets do 
not press upon tin,' sun, nor the moon upon tlio earth.' ft is no 
less certain tl\a( all the particles of the atmosphere, do ))ress upon 
the eartli, aiul, like the waggon upon tlu; road, the ves.sel upon 
the water, or the cannon ball in the air, their weight is in no 
degree dependant upon (heir‘motion or re?.!. 

'Ihese. are the (uily objections broig’ht forward by Z against 
my theory of the (a))islitution of the /\lin(<sj.)here ; bat he 

suggests that the thiid table in Ihirt 1. is Ibmided lipon an 
evrom.'ons ii\ine.iple..” In reply to this, 1 must obsei ve. that (he 
tables in this j)art of niv work wore not, me;uil to be aeeuratc; 
representations of the di/leixaitslalrb of the atmospheric e.ohnnns, 
but mere rough approxirnatloiis ; and (iieir use is (o o/Fsisttho 
mind in following the traiii oi reasoning in llu' same way tbal 
rude.lv’sket.e.bed diagrams assist tin; malln'inatieian in solving a. 
problem of Ihtchd. Tin; prineiph; iijion wbieb the\ wine con¬ 
structed is this : I as.<umed llie mean teinpc'iatare ol'(he latitude 
for which f wmlnal to t'alcnlale llu' alinospliertc eoluinn as tin; 
teinperatnre ol an bomogeneoiis atinosphi ia: ; and I tbeiict; 
<lcrivcd the presstna's ;il (lilfe.roi,t altitudes from tin; surface, and 
from these the regular decrease of tenipetalnre I'nr tin; deu-ifv. 
It is clear that, for aenirafe pur|)o-'s, both the pressure'- and 
temperatures so obtained reapiire eorreetion, and (Itat the tabii s 
include an error which should he divided between I lie Iwo, and 
does not fall wholly upon (he pressure tis snggesled by Z. I'lie 
labour of applyiuig these correelions wouhl have been very eou- 
siderablc; :nid tin' tables, wlheb, even in their presi.nl, state, 
cost me mneb pains, would not have better answered tin; pur¬ 
poses of illustration, 

In conclusion, I cannot but ('xpress my aeknow ledgmcnt.s to 
Z for the general (M^mtes'v ol'his review, but am still inclined to 
appeal I’rniu bis tribunal ; for I must own that my ambition 
cannot yet emiteiit itself with the somewhat meagre eonsolalioti 
whieli has been oll’ered to me, that “ there can be no discredit 
to any one who fails to mifohl tl\e causes of phenonn'iia which 
have... been aeknowh'dged by one of tlie (irst pbilosoplnus of 
the present times to have hi,tberto baffled all attempts to reduce 
them to fixt'd priin;ij)les.'’ 

] reinam, dear Sir, yours must faithfully, 

J. b’. 0am KM,. 
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Article V. 

Astronomical Observations, 1<?23. 

By Cul. Beaufoy, FHS. 

Hashcu Heath, near Stanmore. 

• # 

lijititiulc iil'''* y7' 41\'j" Nortli. 1 West iu time 1' 2i)’9.‘J". 


Dee. 7. liimiCfsiiH of .lupiliT’s third t 41*^' Mean Time :it Ihishey. 

safellit . } 9 2(5 (*2 Mean 'rime at (ircenwicli. 

Dec. 12. Immevsii ot' dupilcr's (irst ^ 12 2! !9 -Mean 'r’oie at I'lushey. 

satellit ^ 12 22 t(5 Ttfeaii 'i’iine at (Jreciiwicli, 

Dee. J2. Ii'.imersii )f ./ujiiier’s second <11 I' (*4 Meati'rime at l>i\slify. 

:-a!elliti-. f * 1 Mean 'J'ime at CJrcenwicli. 


A >»rievous error must exist in the lime set dmeii lor the emersion of Jupiter’s third 
satellite, Dec. 7. 

iVecordiui.* to the .Viouic;;! Hpheiiuiis, it sliould have taken pkice at 12'' 27' 01 ; 
l»ut tiller fruitlessly to tin; telescope tmlil I !'' 29', thtit is fur more than two 

hours tifier the time speeilied, eioiuis nlicved me from fartlier attetulancc. 


Article Vf. 

On l.ajaihn, as a Me^Hvine. J5y Nicliolas Mill, F,sf[. 

('l\t ilut I^ditur ol'I hf Ainia/s oj' Phi/osaphf/.) 

.SIR, JtiiiliH' -Vo', . 20, 1S2.'1. 

Oavim; iioliccd in an Anit iiciiii jouvntil t«Iic e.vpttrimoiils ui‘ 
Dr. Ivesat. iXt'w \ t)ik oiitlu; uimoii iioj), tuul which uppcoiittl tn 
mo of coii.siticialtle ini[>(Ot;uw t: iij mttdicino, f wins imliicotl to 
fxteud thost'iiiquirit’s, uotl opplv ihu it'.suh, if heucheial, to prat'- 
tice aaiimo'mv own ptii lioular fi iends. ' . 

PiX‘paiation.s of the hop liavo hi'cn occasioirally used in modi- 
ciiKj in this c.puiitry. 'fhi' tfliole oi‘ the pliiiiL has usually been 
employt'd to foriu a tiiir.ture, Itut frofti the 'extraiicons mutter 
introduced hv tlfis means, it lias* doubtless rendcreil thi>;*mcdi- 
cine inert, if not prejiulicial. Dr. Ives discovered that tlie true 
aromatic bitter ol’lhe bop rt'sided solely in a jmivendent matter, 
u'hicli lie called lupulin, ti.»r the citth.'ctioii, prejjnrution, and 
administi'ulion ol’wliich I am about to Lfivc' specilic directions. 

Take any cjuantily of the best liop»s, and rub them strongly 
between the liands, 'or put them in a bag, and beat tlieiu 1‘ur 
sometime; when the beating is completed, throw <Jieni oil a 
> coarse wir|j sieve, which will only suffer the dust, &c. to pas.s 
it; let them he well rubbed on’ the sieve tdl every thing has 
geTie through, e.vcept the leavt'S and .stems the plant; reject 
the leaves and stdnni altogether, and sift ivhat lias already pa,ssed 
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the wire through a lawn sieve ; notliing’ will now pass buP a 
very fine powder roseinl)ling red sand : this is the Iiipulin in 
which the whole virtue of the hop resides. 

The preparaiiojifi of this substance which 1 liiive found to be 
most, etlicaciojiis are the decoction and tincture. 

'file decoction may be. made by putting a sufiicient f|Uantity 
oflupulin into a I’lorencc flask, in a sand Jurat, and filling it tliree 
parts 1‘ull with distilled water*; boil the whole for half an hour, 
and strain through cotton cloth.. T)u' solution thus obtained 
will be lecuh nt, and does notijecuiue ch‘ar i»y repose ; therefore 
add, while h()t, a small cpiantity of solution i^f gelatim* in hot 
water; shuk':' the whole together, and let it remain till cold, 
then tilter through paper, and a clear \(dlow liquid vvill be 
obtained. It is intensely, but not unpleasantly bitter; and when 
administered in doses v>f a tea-spooiiful at a time iiu'a labh^ 
spooni’ul (d’eold water, is a tnu; slomachie.. it Is tonic, narcotic, 
ami aromatic. It doi s not prodiua- < onstipauoii of the howels, 
as almost, all other tonics do. It appeals to act eiitiielv on llie 
lu rvous system, and may he prescrilx.'d with manifest advantage 
In all eases of di bilify ami inaction of the digestive organs 
where powerful lonies would be iiijinious. 

The tincture may be prejiaied by digtsdiig tlu: lujudin in 
stnmgand vanii (ilro/io/y till saturated, when it must bo filtered 
through jiaper, ami a deep-red soluti.ui will he olitaiiied. 

From 40 loOO minims of this tincture act, as an auodym*, and 
have u powerful ctl'eet in allayiiig gia at lu ivmis irrilaiioti ; and 
that stupidity which often accompanies tlie use of opium, is )iever 
iudueed by this nualieine. 

< 1 am, Sir, y e'r obedient servant, 

*\iriioLA.s Mu, I,. 


ARTlt.’Lli ^'II. 

Ott the Mi'lhinh o/' the rurioi/s I'r'iK'i proposed /i»‘ 

deitciiiig I he .l^ieseua'of Arsenie. lly Iv. Phillips, FTPS. ficc. 

I' 

So nmeh has at various times been ofi'eied to the public on 
the subject of ascertaining the presence of arsenic, whether 
taken from the stomachs, or mixiul with the I'ood ol’those w'ho 
have fallen victims to its poisonous ngeuey, that some apology 
may seem rec^uisite for resuming the subjee.t, more especially as 
it has lately been treated of in .so able u manner by Dr. Paris, in 
bi.s workr ou Medical Jurisprudence. My object on the present 
occasion is not to oiler any new' test for arsenic: w'hf.t. 1 propose 
is, to modify some of the methods of using the means already 
known, and to sinplify their application. T shall not enter into 
any history of the various means wliich huA'c been proposed, but 
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•and nitijate of silver; and I hope to he able to describe 
the little apparatus recpiired in such a inaifncr as to remove 
‘some anibiguitv and ddliculty. 

It, is justly observed by Dr. Paris (Jurisprudence, vol. ii. p. 
2.32), that “ the detection of the ^u eseuco arsenic amidst a 
complicated mass of‘alimentary muttev has lon^ b(^en a j)r(jbltmi 
ofinterest and ditlicully,*’ because “ coloured fluids are capable 
<>f obscuring' and changing, and ('vcti allogether preventing the 
arsenical indications.'’ I)i. Paris (hen adverts to jhe {U'oposal 
ot' M. Ortilato destroy or modil’y the colouring matter by means 
lal cldoiim'; (his uuUhod is justly s('a(ed to be liable to great, 
dilllculties in its apjjlication, and {’rum sources too obvious to 
r(^(juirfMiotiee. Dr. Paris, tberef’ure, advises that a solution i>l‘ 
ammoniuret, of silver should be added t.o the tluid to precipitate 
mdisc.iinrtnattdy all bodies wliicli it may be cajiable of so alfect- 
ine-; and then subjectinu' tin; precipitate to tlu; action ol'black 
dux in a glass tube for the purpose of subliming the arsc-nic 
in its imitallic stale. 

()n consideiiug this part, of the .'.ubjeel, it appc.ared to mo that 
animal cliaicoal (ivory-black ) might be a<l\antagoously employed 
tor the ])urpose of destroying the i-vdouriug ma((»;r. I tiiere- 
fon*, mi.\e‘d some of it \vilh a coloured solution of acseuious 
acid, vi'/.. the /irjttnr (irxcnicfilis of the boiidon Pharmaeop(eia. 

1 found tliat the. c-oloming matter was so eomple-tely destroyefl 
in a I'icv minutes, that tin; test o|'nitrate of silver, or any other, 
might be readily applied. I rejieafed this e.vperiment witli jiort 
uine, gravy soup, and a .strong’ infusion of onions and siu’.- 
e.ee.ded ill {hose eases in procmiug .a solufioii sullicieully co¬ 
lourless for tlu; 'aj)phiM.lion cit' tlio mo^t diJieatet.esis. h, might 
be-supposed that the phosphoii<- acid whicli the animal charcoal 
contains might have some sliare in the produeliou of the yellow 
ju'i'cipitate witli silver; I loumi, howe'Ti'r, tliat water or wine 
wliich was merely digested on the auimal charcoal, ])roduced 
noellect with the nitrate of silver, excepting a slight precipitate 
of chloride ; and to prevent tiii.s, the• ivory-‘hlack should be 
washed on a hlterwith boiling distilled water, till the Ihiid* run¬ 
ning through ceases to be ail'ected by nitrate of silver. If, how¬ 
ever, the ivory-black is ol' good rpiality, this precaution is un¬ 
necessary. 

Of Sii/jilinreUed Jh/^irogen. 

Supposing thr? suh.s’tauce suspected to contain arsenions acid, 
to have been boiled in distilled water w ithout any all-^di, and 
deprived of^its colouring matter as wow described, the test to 

* I particularly nicntian infusion of onions, liecausc much stress Inw tieen laid upcti 
ttic aRibiguity which its yellow colour may occasion. It imincdial^-ly becomes colcurlessi 
tSw Paris and Fonblancpfe’s Med, Jurispriulcncc, vol. iii. p. lOif.) ' 


cAifine myself to treating of the mode of employing the foHow^- 
ijT>' tests { viz. the reduction of tlie arseiiious acid to its metallic 
state ; the use of suhihuretted hydrogen: suh)Iiate of copper : 
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which it may at first be subjected is a solution of sulphurett|'d ’ 
hydrogen gas in water. This is to be preferred to any coloured 
fluid containing sulphuretted hydrogen, such as the hydrosul- 
phuret, or, perhaps more properly, hydrognrctted sulphuret of 
ammonia; for thi'., fluid possesses the colour when diluted, 
which we expect (o produce by the action of sulphuretted 
hydrogen upon arsenious acid. 'I'lie mctliod of preparing this 
solution of the gas is perfeqtly siiu[»le. Put into an oil flask 
about two ounc<*s of muriatic acid undiluted with water, ami an 
ounce and a half of powdered sulphureL of antiniony ; fit a cork 
to the flask, and pass tin outih it the shorter leu of a small holknv 
glass tube lyi'lce bent at right angles ; pass the longer leg of tire 
tube into a, vial ('ontaining distilled water, and then by the heal 
of a spirit-lamp applied tn tin; flask, sulphuret ted hydrogen gas 
will be readily [)ro(;nred, and though nnicli »jf it will escape, ye‘t 
a sufticieut (piantity will he dissolved hy the water. ir‘distilh;d 
water <‘,anuot be procured, tluui rain water may be used, or if 
that be not at the moimait ohlaiiiahle, water, wliich dias been 
boiled and boemne clear, must he suhsLitiiled. 1'lie annexed cut 
will sufliciently explain this apparatus. 



If a gia.ss tube is not at hand , one may be readily formed ot 
tin plate soldered. I have employed one for the purpose of 
tryiiJg the exijeiilncnt, which was made in about an hour; the 
sliort(;r leg may be about two, inches ami a lialf to three inches 
long; the intermediate space, and the longer leg, each six inches 
in length ; the diameter may bo about onc-tbiirtli of an inch ; 
this passed through the cork, ami ust;d insteail of the gUess one, 
answers the purpose perfectly, notwithstanding the tin is 
slightly acted iipcm by the gas during its passage, and by the 
solution in which it is iilnnersed., >' 

To this solution, clear and cok)url(‘ss, add, in a wine glass, or 
a vial, some of the snsnectied tluid ; if it contain arsenious acid, 
a yellow-colonrcd fluid w ill he produced, and, after the lapse of 
some hours, a yellow' precipitate will fall down. It has .been 
objected to tlus test, that antimony produces a similar appear- 
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nice; wlule, however, there exists some resemblance in the co¬ 
lours, there are these dift'erences in the eftects; antimony fur¬ 
nishes a jjrecipitate immediately, and with more of an orange tint. 

, Sulp/uite of Copper. * 

Arsenious acid produces no elfoct \ipon a solution of sulphate 
c.rcoj)per; but with the assistance*of an alkali, a gret.n precipi¬ 
tate of arsenite of copper is readily produced. It has been 
objected to this test, that a fallacious a])pearancc is produced if 
the suspected solution be of a yellow culour ; but for this case 1 
liave already provided. If the sulj)hate ol‘ copper*be impure, 
owitujjto the presence of peroxide of iron, a j^reeuish precipitate 
may also be obtaiiu'd by sini|)ly adding })otasli to tlu; solution. 
This test may be employed in two ways ; tirst, add a few drops of 
an alkaline solution,as j>otash or its .s/(/>-carb6natc to the suspect¬ 
ed solution, and wiicn mixed pour them into flu; sulpliale of cop¬ 
per. If ars<?nious acid he ju'esent, a gn eii ju’ccipilate will he form¬ 
ed ; and there is a mode of removing any amhiguily which, if it 
does imt es'-apci mv reeolleetion, has not beiai previously noticed, 
'I’o be certain that t he sidpliale of copper contains no peroxide 
of iron, add fust to tiie s<jlution soiuo potash ; if pure, a tine blue 
precipitate will bo ol.'tained ; to this add the siispectisl scilution; 
and if arsenious acid be present, then it will convert the blue 
precipitate to a green one. 

\ifrale of Silrcr. 

'lo confirm the results obtained by sulphuretted hydrogen and 
sulphate of copper, nitrate of >i)ver is a test whieh may i)e very 
usefully employed, 1'lie iirst metliod ^ simply ilo add the sus¬ 
pected solution to one rtf nitrate of silver, whicli shoidd he prr;- 
parod either from the c^v^>tvdli/.ed or fused nitrate (lunar caustic), 
in order that all excess of acid may ini avtuded. After tiu; 
suspected solution has been mixed witli tliat of silver,* drop in 
a solution of antmouia or of potash, lujuor ammonia', or liquor 
potassm of the London PharrAacopmin ; if arsenious acid be 
present, a brighC-yellow prcei])itatc of arsenite of silvin-will J)o 
formed, which is readily dissolved by excess either of ammonia 
or nitric acid ; so that suitposmg tob miu.h ammonia to have 
been employed, nitric acid will restore the jtiecipitatio l^otush 
does not possess the iuconveuimico ol’ ammonia in redissolving' 
tlie arsenite of silver formed : but there is one inconvenience 
attending the use of silver; the animaWluids all contain mu¬ 
riatic salts; and, tlierefOwc, the Iluid contents of the stomach 
will probably give a white precipitate of chloride of silver''ivhen 
mixed with the nitrate. If, however, the presence of arsenic 
has been deterfiiined by the use of'the preceding tests, then 
die chloride and arsenite of silver must be precipitated together, 
New Series, vol. vi. n 
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and the mixture, after being dried, must be subjected to the 
metaliiziug process, to l)e described presently. 

Nitrate of silver is liable to ambiguity, and on this subject I 
cannot do better than quote what I)r. Paris has stated in the 
work already alluded to, vol. ii. p. 241. 

“ The alkaline phosphates are found to produce precipitates 
with silver, analogous in colour and appearance to the arsenite 
of silver, 'fliis constituted one of tlic principal points in the 
evidence for the defence, on the trial of Donnall for tlie murder 
of Mrs. Downing; and it must be admitted as a valid objection, 
if the experinumt be performed in the manner Just stated ; but 
there arc other reagents which will immediately distinguish these 
bodies, as we shall presently leave occasion to state, under the 
history of the ammoninret of silver, as a lest for arsenic. The 
author has also shov n, that there is a mode of so modifying the 
application of the present test, that no error or doubt cun arise 
in the use of it, from the presence of any [diosphoric s, dt. This 
method consists in conducting the trial on writing paper, instead 
of in glasses ; thus—drop the suspected Iluid on apiece of white 
paper, making with it a broad hue ; along this line a stick of 
lunar caustic is to bo slowly ilrawu several times successively, 
when a streak is jirodnced of a colour resi mbling that known by 
the name of Indian yellow ] and this is erpially produced by the 
presence of arsenic, and tliat of an alkaline phosphate, but the 
one from the former is rough, curdy, and Hoccnlent, as ifelfect- 
ed by a crayon, that from tin; latter is liomogeneous and uniform, 
resembling a water-colour laid smootiily On with a brush ; Init a 
more important and distinctive, peculiarity suon succeeds, for in 
less than two minutes the [diosplioric yellow fades into ii sad 
green, ami becomes gradually darker, ami ultimately quite 
black; while, on the other ham), the arsenical yellow remains 
permanent, or nearly so, for some time, Avlieii it becomes brown. 
In performing this experiment, the sunshine should be avoided, 
or the transitions of colour will take place too rapidly. It would 
be also prudent fur the inexperienced operator to perform a simi¬ 
lar experiment on a Iluid known to contain arsenic, and on 
another with a’phosphoric salt, as a standanl of comparison.” 

The ambiguity arising from the use of nitrate of silver has 
also been most satisfactorily ol)viated by Mr, Smithson {Annuls 
of Uhihsophp, Aug. Ib2‘2). This method consists in converting 
the arsenious into arsenic acid, or rather into arseniate of 
potash; and Mr. S. observes, “ that a drop of a solution of 
oxide of arsenic in wat^.*r, which at a heat of64’6° of Fahr. con¬ 
tains not above J-80th of oxide of a'sonic, put to nitrate of 
potaA in the platiua spoon and fused, affords a considerable 
quantity of arseniate of silver. Hence when no solid particle of 
oxide of arsenic can be obtained, the presencf of it may be 
established bv infusing in water the matters contained in it.” 



iB24.] Tests for detecting the Presence of Arsenic. 35 

Instead of usiu^ a platina spoon, a glass tube, or the bottom of an 
oil flask, may be employed ; into either of these, put a little of 
the suspected solution, and which hasexhibite*d indications of the 
“presence of arsenic by other tests; then drop in a small crystal 
of nitre, evaporate the solution to dryness by means of a spirit- 
lamp, and afterwards lieat it strongly in the same way. Add a 
little distilled water to the residuum, dissolve it, and then add 
nitrate of silver; if the solution bid'ore heating contained orse- 
nloiis acid, it will now contain orscniate of potasli, which will 
give a brick red precipitate witli the nitrate of silvi'r^ aiul with¬ 
out the intervention ol any alkali. I’roin repeated trials, 1 con¬ 
sider the conlirmatory evidence atforiled ]>y this expm'iment as 
amounting almost to demonsliatiou, 'I'liis experiment is ren- 
dcri'd sh«>rt.er, and not less c-oiicluyiv»’, by employing the arse- 
uious acid and nitri! both in the state of powder; but as the 
former is .not always procurable after fatal olfects have been 
prciduccd by it, ! have mentioned the solution as uH’ording very 
satisfactory results. 

1 shall now mention the metliod of contirming tlie previous 
I'xpeiimenls by rcducingtln arstauous a(‘id t.o its metallic state. 
If the ([uantilv ol’arsenituts acid procurable be. very small, then 
it is jiroper to dissolve the whole of it in distilled v\at(a', ami the 
preeipitut(!s whirli are olitainiyl by the acdioii of tin; various 
reagents should be collei ted and submitted to the metalli/iiig 
process; but if tin; tpiantity ofarsenious acid lie so large that a. 
few' grains, or not less than one grain, ean be spared for metalli¬ 
zation, then tlie ]n»:cipitalf’s may be rejected, and mycli trouble 
w ill be s[)ared. 

"fins process is thus rec,onuu(auled»l.o In; pcirformed by Dr. 
Paris, in Ins work before albuh'd to, vol. ii. p. 23:1: — 

“ Mix a portion of the siispeeted sul:<slanee in jiowdm-, willi 
three times its weight of hlaek Hu\ put tin* mixt ure into a thin 
glass tube, about eiglit inches in l(;ogti», aifd a (piartm' (4'an inch 
in diameter, and w'hich i.-^ beniieticully siaded at one end. Should 
any of the powder adliere l,o th« side.s of the tni>e, it must In; 
carefully bruslienh oif with a fealiier, so tlnvt the inner surface^oi' 
its upper part may be perfectly chnin and dry. d lie closed end 
of the tube, by way of security, may 1)% thinly coated with a mix¬ 
ture of pipe-clay and sand; but this operation is not absolutely 
necessary. The open extremity rd' the tube is to be loo.sely 
plugged with a piece of pajuir. Tlic coated cud must now hi; 
submitted to the action of lieat, by [ilaciug it in a chatHng dish 
of red-hot coals, f oji' teiiVuinutes, or a (piarter of an hour ; when, 
if our supposition respecting the nature of the Hiil)stancf-.has 
been correct, metallic arsenic will sublyne, and bo found lining 
the upper pavt^f the tube with a brilliant metallic crust. The 

* Thif substance may be haitl to consist of cliarcoal in a stale ol'^Mreincly minute 
ttivision, and the subcarbonatc of potash. It is preparcil by deflagrutinjj, in a crucilde, 
two parts of supcrtarttale of potasli with one part of nitrate of potash. 
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glass tube, when cold, may be separated from its sealed end by 
the action of a file, which will enable us to collect and examine 
the metallic subliinlite. If a portion of this brilliant infatter be 
laid on heated iron, it will indicate its nature by exhaling in 
dense fumes, having a powerl’ul smell of garlic. Another por¬ 
tion should be reserved for fu|,urc experiments. 

This method oi' detecting the presence of arsenious acid has 
been considered the most decisive, and indeed the only unex¬ 
ceptionable one, but of this we shall s])eak hereafter; at present 
we have only to observe, that it is very far from being a minute 
test; for Dr. lloslock conf(;sses that where less than three- 
fourths of a grain were used, he could not say that the metallic 
crust was clearly perceptible; and Dr. Dlack appears to have 
considered that one,grain was the smallest rpiantity wligdi could 
be distinctly recognised by such a jnocess.” 

This method is umpiestionably excellent, but I liavo found 
that the metallization may be very conveniently ellected by 
means of a spirit-lamp. Indeed it may possibly happen that a 
glass tnl)e, such as is requisite for the aljoAe process, cannot 
be procured at the moment in which it may be wanted ; a 
spirit-lamp nray also be Wanting. I h‘‘V(; adopted the fol¬ 
lowing plan : let a ])ieee of tin plate, about an ineh long, be 
coiled up into a cylinder of about ,>-?:<1hs of an inch in diameter, 
and if the eilges be well hammered, it is not necessary to use 
solder. IVniorate a cork previously fitted to a vial, and put a 
cotton wick through the sliort tin tube, and the tube through 
the cork, flu; lamp is now complete, and vvjll afford a strong 
liame, taking care of course not, to prevent the rise of the spirit 
by lilting the iiurk loo closely. Instead of a test tube about six 
inches in length, which however is certainly much to he prefer¬ 
red, I have employed^ w illi the prec.autions copied from Dr. 
Paris, a common draught vial; those best adapted for the pur¬ 
pose aro. called leu dradnn vials, for they are long in proportion 
to their diameter, in using these vials, the suspected powder 
and black llux must not reacluthc bottom of the vial, for, on 
account of its thickness, it will readily break oa the application 
ol heat. The vial, therefore, must be heated laterally, the 
arsenic will readily subliiiie, and will, after the vial has been 
divided by a hie, if heated in the spirit-lamp, give out the well- 
known alliaceous smell. Indeed it the cpiantity of arsenious 
acid be large, the smell which the volatilized metal affords may 
be resorted to in confirmation of other evidence; but it is to be 
observed, that it must be mixed vviUk charcoal, or some sub- 
stapco which reduces it to the metallic state, for arsenious acid, 
though volatilized by hciit, and exhibiting white fumes, does not 
give any smell. 

I have now concluded the sketch which I proposed giving, 
and, if i mistake not, the use of animal charcoal in the mode 
described, will afford some facilities. I hope also that I have, 
in some degree, strengthened the evidence which is alforded by 
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vsing sulphate of copper, and rendered the process of metalliza¬ 
tion less difficult by using common instruments, and such as are 
within the reach of every practitioner, or readily procurable by 
him. Iji concluding, I beg to refer tlie reader to the work ou 
Medical Jurisprudence, to which 1 have been so largely indebted, 
a.s one which will atford him much and mitmte information on a 
subjeivt of some difficulfy, and of great importance. 


Article Vlll. 

Corrections in Right Ascension of 37 Stars of tUc. Greenwich 
Catalogue, together v-ilh an hujuiri/ how far it would be advi¬ 
sable that the Daihf Corrections in R.A and Sorth J*olar Dist- 
ance. oj' the 4 (> Zero Stars shoald be computed A/innalli/ at the 
Public Etpenec. By James Soutlv, I’US, 

*{To the I'-ditor of tin- Annals of l^li/losophi/.) 


DEAR SIR, 


Hhhknniii-ttrr.cl, Orr. 18 , IS'J.'t. 


11 wiNc for some years pn)U'i])a!ly devoted mv'sidfio tin; pur¬ 
suit of practical aNtronomy, I have; seen with murli regret the 
various ditliculties wlncJi tin' private observer has to contend 
with ; having also severely h;lt some (tf them, I have endeavoured 
occasionally to diminish them for otliers : knowing also that 
sf)me of these auxiliaries have l)e<'n used m the most important 
i)hservat,ories in I In; country, and tliat to some private indivi¬ 


duals they havt^ proved welcome, in the absence of otlicrs liav- 
ing stronger claims to conliderice, I am induced to.publisli the 
corrections in right ascension of tlie 37 stars of the (Ireenwich 
catidognc, for every day of the veav 1X24. ♦ 

f had indulged a hope (as a, refenmeai to this journal two 
years ago will proe<f) tliat tiie daily contetions not only in Higlit 
Ascension, hut also in North Polar distance, not only of tlie 37, 
but of the If) Zero stars, would long sirice. have made their 


appearance, under the sanction of a Society instituted expressly 
fur the purpose of promoting ilstronomical sciimce. As, how 
ever, these hopes are not realised, owing probably to the bifle 
want which most of its leading members have of such a publica¬ 
tion, it may be worth while to sec “whether a case cannot be 
made out sufficiently strong, to justify govermnent in having 
such corrections computed, at the jnibfc eipence. 

(Jur inquiry will then be divided into three parts ; first, irhat 
will be the probable benefit.s resulting ftsnii such a publication : 
secondly, what Ibr e.cpeuce of procuring it ; and lastly, how far 
the Jonner is eguiralent to the latter. In doing this it v.-ili be 
necessary to enter somewliat mimitely«into the matter, a.s there 
are many individuals, although jierfectly conversant with the 
principles of astronomy, who have little idea of /ha routine of 
observatory business. 
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The province of the practical astronomer is to determine thti. 
apparent place of all sidereal bodies which come within the 
reach of his instruments, and to observe such phenomena as 
from time to time present themselves ; in the present instance, 
we shall contine ourselves to the former. It is scarcely neces¬ 
sary to mentioii, that by the place of anybody in the sidereal 
lieavens is understood its ri‘^ht ascension and north polar dist¬ 
ance; each is determined generally at the moment in which the 
object passes the meridian of the observer, l>y the aid of instru¬ 
ments fixed in its plane; the transit instrument (with its 
appendage, the clock) giving the former, while the (|uadrant or 
e.ireh^ indica/o the latter. 

But by tlio successive labours of Bradley, Maskclync, and 
Pond, tlie places of 10 stars liave been detenniued with extreme 
accuracy, thcists we consider as /f'n; points vvlien we would 
assign to any celestial body, its right ascension or nofih polar 
distance. Accordingly the business of the practical astronomer 
among us, as far as right a.-.eeiisioiis are eoiieerned, is*to secure 
the meridian jiassage of each of tlu se stars, or as many of them 
us possibli!, and also of as many other stars, planets, or comets, 
us o[iportunity tvill allow ; he tlum finds the error of his clock 
by each 'Aoro star, at the liuu' of observation, thene<^ deduces its 
moan error at a corresponding time; he ,i('\t ihtermines the 
clock’s daily rate by taauparisons witli previous observations of 
the same stars; and lienee obtains a mean rate. With these 
materials lie is now pre]>ared, by tlie aid of a little calculation, to 
apply the clock’s error to eucK tibserved transit, and is thus fur¬ 
nished w ith the oliserved right aseension of each sidereal object 
at the time pf its passing the meridian of his observatory. 

Of all tiie.se calculut ious, however, that wlierelgy he arrives at 
tlie error of liis ulock is b-i far tin; most troublesome; for before 
he can find its error by a single star, lie must apply corrections 
to the star’s mean riglit ascension, brought up to the 1st of Jan, 
of the current year; and these lie must seek by reference to the 
17tli and. 18lh tables’of Dr. Maskelyne's ; the first of whicli 
gives him the sum of the corrections for aberration, precession, 
and solar inequality of precession. Nine times out of ten, how¬ 
ever, he has to Imd the equation by proportional calculation, 
and wlieii gotten, it is somepmes |)Ositive, sometimes negative. 
Having proceeded thus far',’ lie rclers to the Nautical Almanac 
for the place of the moon’s node, and consults Table 1<S, which 
all’ords him, roichj without calculation, the correcliou for lunar 
imlatiou; again sometimes a [lositive, sometimes a iiegativ e quan¬ 
tity'; be now iqiplies one eorrcctioii to the other, and procures a 
result which, added to or subtracted frotfii tint stars mean right 
asceution, all'onls him the star’s apparent right ascension at the 
time reipiired ; and whii'k compared with tlie observed transit, 
prc.sents Itim with tlie clock’s tuTor, bv that jiarticular star, 
’rims has he to iuint out correelions lor everv one of the 3t> stars 
iM'l’oie lu' can couverl its obscrvatiou to any useful purpose; and 
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T know hy experience, that less than three minutes will not suf- 
hce to procure with care, the correction in right ascension for 
each star : and he must have little experience, or less candour, 
whowill*n<)t acknowledge that, with all his r^irc.unispection, he. 
Jias not occasionally taken out a false (juantity Irom a wrong 
column, or applied one correction to the other with a wrong 

.-vigil. 

lJut itniii}’ he said, a vefiTcnce >) preceding observations w'ill 
iininediately detect the error: not so perhajis ; many days may 
have elapsed since a transit of the same star may liave been 
observed; or it may be nrixial, (hat the amount of error, sliotdd 
)l. escape unnoticed, will be such as mat materiallv t^i invalidate 
the result. Now' as far as small instruments, such as are usually 
--tuck out of a window , are i-oiUH itu d, I will couc<'de the point, 
for with these, an erroneous coinputalion, amounting to two <.)r 
threii-teiilhs of a second, ina\ n ally do no lAirm ; but where an 
iiistnmn.'Jit is ii.-vcd, adeijuafc under t'av'omable circumstances, to 
asMgu to ;lny star smith of onr '/.enilh, its right ascension by a. 
w//g/c observation, accurate to the largest (U'fhesi' ipianlitics, an 
error in the lalcnlatum ol‘ (he- correeiion hccome.s e.xtremc.Iy 
injurious ; tor it may so tar vitiate others, as to r< f|uire many 
additional observations to invalidate' its force. NVe shall tlien, 
perhap.s, he told, reject it when reduced to the 1 st, day of the 
3 '('ar ; this may certainly he. doin', hut, I hold it, a liad principle 
todiscanl any observation, unless posted as bad at the time of 
enti;ring it in the rougli journal; it, leads to teiujilation which 
ought ill liiiiiitr to be checked. < )bscrv-.itions, be* it never for¬ 
gotten, are not, le.ss entitled to our conliilence b(cause they are 
not. always uniform; and wi'ie l/.isked wh}'^ the observations 
made at onr Royal Observatory have a<-quire.d the iuthu'uce tiny 
have over Ihirope, I shoiilil n.'jily, not only because its instru¬ 
ments are superior, but liecause ('very oliservation, good, bad, 
and indiherent, which has been enteted in the Ohservatory 
Journal, has been lumi'.stly ri'corded in t.he‘])riiit('d coynes. 

The remaining process of computing Is extremely simple. 
When,however,/>() ortiO stars are observed daily, its irksomoness 
is quite sufticient; a circumstaiTce which induced me sometime 
since to remove as mu<dx of the drudgery as could be removed, 
by computing a table, in which thu clock’s daily rate ami error 
at a [larticular time of the day being known, its corresymudiiig 
error at any given time might be found by iii^/n’c/iim. 

t To be coiicli.'ilrd in onr next.) 

The accoinpaiii/iiij' Coi rcclions are couymted from Dr. Maske- 
lyne’s tables, except R'ose of the pule star, whicli are deiived 
from its apparent right ascension, given in the Nautical .'yina- 
nac for 1824. For the mean right ascensions, 1 am iudebtod to 
the kindness Rf the Astronomer Royitl. 

It beinj' generally ailinitled that something in the s}ia])e*»f an Astronomical 
Kuhemeris is nuu-h needed, I shall publish in the Journal of Science and the Arts for 
January next, a list of aittwniomical phenomena arranged in order of succesaiou for tlie 
first three montlis of tlie year 
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Article IX. 

X 

Description of a New Thermoe/ectric Instrument. By the Revj 
J. Cumming, Professor of Chemistry in tlie University of 
Cambridge. 

4 

(To the Editor of the Annals of Philosophy.) 

MY DEAR SIR, Cambridge, Dee. SO, ISSS. 

JVh ATKVER contributes to confirm the close analogy which 
subsists bdtween the electricity excited by heat and that by 
galvanic action, will, I conceive, be acceptable to those who 
take an interest iii this subject. For this purpose, I have con¬ 
structed an instrument, the description of which you fiill oblige 
me by inserting in the next mmihitv tha Annals of Philosophy, 
It exhibits the rotation of a wire round a magnet, and its deli¬ 
cacy is such that when excited by the thermoelectricity of a 
.silver and platina wire, each of l-2:jd inch diameter, it revolves 
between 30 and 40 times in a minute ; if, instead of these wires, 
a pair of galvanic plates of half an inch in diameter be used, the 
rotation is rather more rapid. 

1 am, my dear Sir, very truly yours, 

J. CuMMlN(i. 



y 

A B, a cylindrical magnet. 

a </, a glass tube containing mercury, cemented on the top 
of the magnet. * 

C D E F, a brass wire poised by a needle })oint passing 
through I, ailU resting upon an agate cemented ui)oa the 
magnet. 
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€ G, F H, platina points soldered to the wire C D E F. 

K L, a cylindrical piece of wood, having a perforation to admit 
the magnei, and a circular groove containing mercury, in which 
the points *G and H revolve. • 

• ej\ a copper wire passing through the bottom of K L, and 
communicating witli the mercury in the groove. 

M O, cups hlled with mercury. 

P N, wires passing from the positive and negative ends of the 
exciting apparatus. 

The current from the positive pole P ascends through the 
magnet to I, descends down 1) G, E H, into the mercury in the 
eiicular groove, and from thence through the copper wire e /j 
into the cup IVI, connected with the negative pole by the wire N. 


. Auticle X. 

On Organif Salijial/le liases, lly MM. Dumas and Pelletier.* 

The following is the analysis of these compounds given by 
these chemists : 



I’itrbon. 

Azote, 

Hy<lr<>gcn. 

Oxygen. 

Quinina... 

7.V()0 

8-45 

tr()() 

10*43 

Cinchonia. 

7(r!)7 

0-02 

b’-22 

7-79 

llrucia. .., 

75-04 

7-22 

()-52 

11-21 

Strychnia , 

7S-J2 

8-02 

ti-54 • 

6-38 

Vt'ratria . . 

b(J-75 

5-04 

8-.54 

ly-co 

Kriietin .. , 

()4-57 

4-30 

fm. fm. ^ 

/ W / 

22-95 

Morphia. . 

72-02 

5-53 

7-01 

14*84 

Narcotin . 

OS-.SS 

7-21* 

5-01 

18-00 

Cafein. . . 

40-51 

1-54 

f 4-81 

27-14 

MM. Dumas and 

l‘ell<4ier i;al 

culate 

that (piinina 

is consti 

luted of • 






Atoms. 



• 

Oarbon. 


ii* JOO itarts nearly 

75-38 

Azotf'. 

d 



8-'‘ ■ 

Hydrogen, 

30 



G-15 

Oxygen . 

3 



9-85 


yti 100-UU 

If, how'ever, we calculate the weights of the atoms as pyven 
by Dr. Thomson, Dr. Henry, and Mr,.Brande, it will be found 
that the number of atoms which enter into the constitution of 

From the Annulet) UeCliimieet do Phyaitjuc, vol. xxivt p, 191. 
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this, and probably the other substances, are much fewer, and 
the calculated result is rather nearer that obtained by experiment. 


Carbon. , . 20 ^atoms C x 

20 = 120 

or in 100 party 75*00 

Axoto.... 1 

r= 14 

8-75 . 

Hydrogen* 10 

= 10 

6-25 

Oxygen., 2 8 X 

2 = 10 

10*00 

33 

160 

100*00 

In concluding, the authors observe, 

that the results of the 

analyses of the substances iu 

question are equivalent to 


('arbonic add. Azote. 

Quinina. 

... 100 

. 6*1 

Cinebonia. ...... 

... 100 

. 6-0 


... 100 

. 4*?? 

blarcotin . 

... 100 


Brucla. 

... 120 

. 6-0 

M<3rphia. . 

... 100 





V eratria .. 

... 100 

. 3*2 

Emetia . 

... 100 

. 3*1 

Cafein . 

. .. 100 

. 20*0 


With respect to the last mentioned substance, MM. Dumas 
and Pelletier observe, that no particular memoir has as yet 
appeared upon it. It was discovered in 18?1 by M. Hobiquet, 
in his researches to discover quinina in coH’ee. The authors of 
this paper obtained the same principle about the sume time, but 
the priority is due to M. Kobi(|uet. The properties ofeafein are 
stated to btV, that it is wliite, crystalline, voiatih, and but slightly 
soluble. 

The method of analysis adopted was that suggested by flay- 
Lussac; the peroxide copper employed W'as prepared by cal¬ 
cining the nitrate nf. a dull red heat; it was then cartdully 
washed, and again heated at the same temperature to expel the 
moisture ; and before use it was moderately boated iu a platina 
crucible, and weighed while stilLwarni. 

MM. Dumas and Pelletier adopt the sptadfic gravity of 
gases as determined by Dulong and Der/,elius, and their calcu¬ 
lations are founded on the 'weights of atoms given by the same 
chemists. 
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Article XL 


* On Velspar^ AlhitCy Labrador, and Anortbile. 

By i\i. Gustavus ilose.* 

SoMK rllfrei'cncos I had found iu the angles of ciystals 
described liitliorto as felspar, induced me to examine them with 
li'reater uccmacy. hrom my observations, it results that four 
different species, which differ as much in their form iis in their 
chemical comiiosition, had been united under tlie common name 
of felspar ; it is true that tlnu’c is a great analogy in their crys¬ 
talline forms. 

Among \hese species, that which will retain the name of 
h lspar, K S' -f 3 A»S*, is the one met with most frequently. 
I nder that name must bo (dassedtho adularia from St. Gotliard, 
vilreous felsjiar from A'esuvius and from Siebengebirge, the 
uma/.ou-stonc, the felspar from bVicdrichwarn, in Norway, which 
had been taken for labrador, the felspar from Baveno, from 
(.’arlsbad, from Fichtolgebirge, and in general the greater part 
of what Werner has called common felspar. 

Tlie second s])ecies called ulbiti; (cleavelanditef) N S'4-3 A S* 
is not so common as fels]>ar. We are iiulebtcd to M. Egg'erts 
for the tirst notice of this substance; he examined a radiated 
variety of it from Finho and from llroddbo, near Fahlnn. 
Since, MM. Uansmanu and Stromeyer have also found it in a 
rock from Cinrstorficld in North America, and M. Ifausmanii 
named it Kieselsjtath- M. Nordeiiskiold found the same sub- 
slaiicc in a granite from Kimito, near Pargus, iu‘Finland; and 
lastly, AT. Ficinns iu a granite from Penig’, in Saxony; but all 
thesis varieties were nut n'gularly crystalli/ed. 3'he crystals of 
the same substance which lliave had anoppoiiunity of seeing,are 
the crystals from Dauphiny, which Rome dc L’lslc had des^cribed 
under the name of schork hlanm, and Avbicdi afterwards Haiiy 
took for felspar ; the crystals frcmi Sal/,bourg and the 'fyrol, de¬ 
scribed as adiilaiia; I he crystals from Iverabiiisk in Siberia, 
from Arendai in iS'orway, iiom Prudc'lljerg near Stirschberg in 
Silesia; as well as many other crystals from different localities. 

The, third species is the labrador (labrador-felspar) which 
Klaproth liad already aualy/.ed and separated from felspar; the 
external characters of this substance had, however, prevented 
mineralogists from making a distinct species of it. rroiu the 

* Tran«lttlc(l (witli SDinc ouiis>»ioM>i) tVoin ihc Ttnnalcs dt Chiniie et de IMiysiquf, 
tome xxiv. p. 5. 

+ This luinio (clea'nclandite) was proposed ft)r albite by Mr, JJrooke, but the otigU 
na1 term hus been preserved in this translation. 

New HerieSf v o l. v i j. n • 
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analysis of Klaproth, M. Berzelius has found tliat the formula 
was N S’ 4- 3 C S’ + BJ' AS. 

The fourtli species is the scarcest, of all; I have only met vvitli 
it in small groups of crystals in blocks ol carbonate (>f lime, whi<'h 
are found near V'csuvius. 1 have found that their'chemical 
fornnda was*i\l S + - + S A S, and I have given them 

tlh! nauKt of r/Hor/////(’. 

T shall now d('S('rib{! tin; principal propc-rlies of these four 
speci(;s. (n the descri])tion of the crystals I have only given 
the })rimitive form, the signs of the se(‘oudaiy planes, and the. 
principal angles. I have thought it useless to describe more 
miuufely the sect)udary crystals."- The iigurcs I haw giveti, 
4;specially uhen compared with their signs, are ])crfectly sutli- 
cient to form an exact idea of the relative situation <d’ thestt 
])lanes, and of the parallelism of the (-dges. Tlic signs of tlm 
secondary plaiU's ^r(i given ac.t'ording to the; inelhoil of flaliy, 
and 1 have calculated them IVeui tlie angh^s oi’ tlu; primitive 
form, which 1 have measured with as much exactm'ss as possi¬ 
ble, by means of spherical trigonometry, and by the |)aia!]c‘lisms 
of the edges. But. the pi mnti'i i; tonus of tlu;se species being 
<loubly oblicpie prisms, the theory of which is not yet. perfectly 
known, their determiiiatiim depends on tiv<- nu'asurements, \\ liih^ 
the determination of oblujue rhombic, prisms dcjicnds imly on 
two : it is for that, reason (liat i can only consider the angles 1 
hav(' givim as a[)proxiuiafions not very fir li-om the tru!h. 

3'hc specitie. gravity luis been detenuiued with eaie. When 1 
had only small ei vstals to i.'xamiue, i weighed some of them in 
a small tlask of glass, the weiglit of which both . i water and in 
air was si,ibtra,cted from the weig'ht ol’ the Ihisk coiitiiining the 
small crystals, and weighed eiukr the same cinaiinstances. 1 
have given the touipcraturc oftiie wafer J used in my experimimls. 
.1 have- not reduced my residts to tlie same teuiperaLure, bei'auso 
the-y would be but very little altered by that reduction. 

Tin; hardness of all the species de.sc.ribcd is les;.; i-lian that of 
tpiavt/., ,aud ddfers but litile froni that offetsp-ar. Alliite has in 
general appeared to me li> be the hardest, and labrador the 
softest. * 

, F/r.''/ Ap('r/<v.— FcisjHtr.' 

3’he system of cryslal!i*.a*tiou is, aceordiiig to i\l, Weiss, Ifinn- 
sinputitire. 'i'he ])vimilive form is an obliijUe ihombie. prism, in 
■ivhuth the ratio of the three diuif-nsions winch iirc perpendicular 
to each other, and e([u;ti to the diagoiuds uf (lie section perpen¬ 
dicular to the- lateral edges, ami t') tluj leii-gth of oue of these 
edges is ~ v' l;5 : g, 

•fhe chemical fonmda is, according to Ber/elins, K S' -f 

♦ The figures crystulB are nut all given in tlie trrinsluhon.—AVe7. 
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,3 A ff wc calculate fronitliis formula the proportion of the 
constituent parts, avc find tlial 100 parts of felspar contain 


Si lex . . 
* AI\imina, 
Potasli , 


05-94 

17-75 

Krd] 


Ohserrafioiix.' —■Alliioui'li fel<]>a»; is C(»iniuon, yet it is rarely 
iiu'f ^vith in su<'h peifectiv hrilliant crystals as are necessary 
('<n' ineasureiucnt bv' llu' i'{;llcctinL( ^'ouiometv.r The collectiou 
i.ruuncrals in the 1')ii\'ersi(v of Jlcrlia, which is extremely rich 
incrvslals et lei^par, ilnes not eamluin a spi-cinien the. crystals ot 
vvliich could iiave been measured by lliat instriuncnf, 1 he best 
rur tliat purj)ose with vvhi<'li 1 am ucapiainted are the crystals ot’ 
vlassy t'eisj)ai'friim \h’ui\ius, am! 1 ha\i' measma'd the an^hrs oi 
> ()ine whct ii dilli r a htile Irom tliose yiveii Ij^y M. W'eiss. 1 have 
!’<-in;(l Ini' iji^taijce Oi.’ .i](tii.v!; iu(U<K.iice of tlie taleral plane.s of 
i!ic ’prum'ivt' to ia; I ! 0” aici that nt the base (d the prnnit ivi; 
upottoiu'ol the es:, [ pia lies !i 1-!', • 'f h(. s{; jnoasiiii.ments, 

lieweviv, ! did mU, cm.sider as sutiicieiills exact to ground my 
caiculalioes npuii, 

I was 1 athcr sm'iu'!.'" d i>c’\hrit i inuml tn be Oic spcclhi’. gravity 
tpfl.iu' felspar ei' i’;r.( m>, { bad w. ielh'd it, m'vimu! tmn^s, and 

I h.ul idioseu eoi !)n!\- ihe iiemiMXrju- cfvslais which an; JVc- 
-iueiiiK met tic re, Imi aiso -.mipb- ciV'-'als winch an- peri'cc.fly 
lairfc and did no) ap'pea: |e emitan; aus' I’erei'pi .suhstaiice. 'I im 
ii nu'cs 1 e!)lanu<i w ae aiwaxs tiie 'Cime. and 1 was induced to 
d.iiiib that ilii' ccc.ttp->,,ii loa oftlc' I’l V diis C'l Ibiveiio dilicred l’i'(.un 
:>ia! of fe!-ij;ii‘, and I'ld. -huce I :tc lu \'st iilisat ion was lu'itt'ctlv" 
ihe .^aiiie III b.illi, -a),m' isoi jnii-piieii; priiiei pie w as r.'pineed. by 
neither. !, lluretbie, au;d\/.'d a (»ixst:d. Irom Haveno. In 
fusing ii with eari.ieitde o! peiasii, am! iu liealiiig it in the 
ii-iial m.mner, t f'eaiid ihe piopei'liim b„i,W(eu ffie siies and. 
ihealumiii'.i ixactiv <i;e-.i)>ie ,n i!i:i< whuji exisls in cmmieui. 
ieKpar; so I'aat ihmieh 1 l.ad mO ^.epjiial,e(.l liie p^otash, 1 
di.mgiit I had m> nason ni cep-pi,-I- fbu- (.-umposilion ditlereul 
'i'eiu other fi Opals. * 


.X 


i‘i I,, O; Sjn’i 


s.—/!//. 


<ih . 


Tile jivlmii've form o! aibitc a dou'iiy obli'|ue pi'isin (Plate. 
XX\’), figs, i, :b 'l ie- jilaucs .\i and ’).' of whicli are iiieliui'd 
ai an aiipje of II 7 ' ,d’/; I'le jdi.iU's .M P form -angles oi’!):>^ Oi i'" 
and gr ■ t.hv' planes 'I' and 1* ancles of i 15'' ■>' and 01'’ .')5h 
Ihe sec.tion perp<'ndici!\!r to the plain's *Ni and 'f is an (.>]»rujne-' 
angled parallidogrryni, hg, 0, the ohtnsc angle of wliich is divided 
I'v a. plane / produced !)y a decrement of tw'o rows along Vhe 


Mi. rifilliiis !^;'lvvs 


i'uv the name JUiglos 1ID'-^ 20’ .uul J12'^ 5, 

V 
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edge G, into two angles of 60° 8' and 57° 45', the first of which 
has one of its sides situated in the plane M, and the second, one 
of its sides in the plane T. 'fhe section perpendicular to the 
planes M and P i^ an oblique-angle parallelogram, the obtuse 
angle of which is divided by the plane «, produced by a decre¬ 
ment by one row on the edge B, into two angles of 46° 5' and 
47° the first of which corresponds to the edge of the paral¬ 
lelogram situated in the })lai\e P ; the other to the edge of the 
parallelogram situated in the plane M. 

The planes I have observed arc 
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d). 


.Inc/dcnres.’- 


T on IH'. 


117° 56* 

T on /.. 

• •••«•• 

122 

15^-- 

M on /.... 

t # • • • • • 

119 

52‘'^ 

A1 on z ..... , 

» « » * n • • 

149 

12 

/ on js..... , 

»*•■••• 

150 

40 

M' on /'. 


148 

6(' 

'r on/. 

' • • t 4 * « 

149 

26 

P on T. 

ff • • • > t 

115 


P on /... 

> • * 4 • • • 

1 !0 

rp* 

P t)n o'... 

• • 4 * « • 

122 

2:p 

iM on o'... 


112 

11 

P on . 


l.'tO 

5 

iM on g. 

4 • 4 • * ■ 

K'.O 

:>2 

P on .hi. 


8f) 

24 

P on . 

1 » * • « • t 

166 

55 

P on *y' ......1. 


97 

67 

1 . 


164 

62 

fp / • 

1 on X 

1 « * • • * • 

no 

29 

P on ,^' .. 

) « * * 4 4 • 

127 

26 

Plane Angles <>f the Primiliee 

Fonn. 

Tliose ofplime P lib” 

12' and 

Of)*"’ 

8' 

M 116 

6.0 

1)6 

25 

‘T [)[) 

45 

80 

15 


The crystals of albitc are ireqiiently or almost always met 
under the foim of hemitrope.s.i' These liemifropes are formed 

• I have nuirhcil* the unj’les t'rom t^hii h the others'arc calculated, 

+ I iound, liowcver, uftuTwanlr,, that tlic crystids of Sh (iothard, the prisms of 
ithi«h are so .short that the pianos of one of the sunnnits meet those of tlie other, are 
very likely albite : they are met commonly in simple crystals, and seldom in lienii- 
tropes. Their planes were not siifficiently brilliant to be measured : but it is likely that 
they were Rlhitc, since, when digested in hydrochloric acid, they were not decomposed. 
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when two crystals are so joined to each other that the upper plane 
of the one is applied upon the inferior plane P' of the other, in 
the manlier exhibited by fig. 3. The two crystals have gene¬ 
rally the same size ; however all the differences whiph are known 
To occur in the hemitropes are also met with in this substance ; 
iVequently one of the crystals is only visible by a narrow line on 
the plane P of the other. A third v^rystal is often applied on the 
second; and a fourth upon the third, &c. Tlie hemitropes 
attached to the matrix j)resent always the same end upwards, 
and that corresponds to the upper part of fig. 3. 

This substance can be cleaved }>arallel to every jjlane of the 
primitive ; the cleavage parallel to Pis the most brilliant. The 
colour of the crystals is wliitc or reddish-white ; the crystals are 
translucent or ti ansparent, either wholly or in part as in those of 
Iverabinsk. 

The specific gravity will be found in the following table : 



l.oi-alitv, 


Sp, gr. 

Tem. w.itcr. 

lleinitrope cry^lals 

Kerabiusk 

4-808 

2-OOS 

20'’R, 

llemltrope crystals 

Kerabin.sk 

12-711 

2-0175 

21-’- * 

Id. reddish-whife 

i\rendal 

3-bTj2 

f-AOlO 

12-014 

17' 

17b 


The specifi<’. gravity lias been found before by 

Kg'gert'/., that of l^'nibo... 

T.ggeiiz. ti)at oi’ Ih’oddbo. .2‘()10 

iNordeuskiuld, that of the red albitc 

fi'oni Kimito... 2'bOU 

Fieiuns, that of the albite of l^onief. .. ''j’oU 


The vesr.lt of an analysis of cryslalliy.t.d ahiite iVoni Aveudal, 
decomposed by means of carbonate ofpoi ash, is 


Silica.. 

^\lmmtiit« .....i..... 

Lime. 

Oxide of iron. ...... 

iNlagnesia 

Loss. 


n8-dt] whjoh coutains oxvuou IMOo') 12 

iO-30 ‘ ll-Ol 1 a 

O-bS I • 

n-2o * , f 

i 1‘27 taken as soda,. 2‘88J 1 


AiK'.ther analysis in whlidi 1 had precipitated tlie alumina with 
carbonate ofpotasli, gave the following result: 

Silex.(iS-bO 

Alumina, witii a little oxide ol‘ iron. .. Ld-A") 

An raidlyai^ witli Ciuboualc ui barvlcs, 'avL, • 
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Silex...08*8 i 

Ahniiijiii, with :> little oxide oh inni and 

linie.i.. 

k>otla... :)* 1'2 

US’. 11) 

Iftlic euinposilioii (d' nlilitc is ealeulad cl (Voin 1ijt' Cormula 
JV S' -f A S', tfie t’oihwviiu;‘ pro{.M))')ioji (>(’ iho rduslitncnt 
parts is fnimd 

Siirv ....... ....f i:)-7S 

dhituina. ..... i S- 71 ) 

Soda ..... 1 I' i'> 

('rystrdli/,e(l aloito is fmiiid at Areiidal lu Js-'TWay, ^\In;)’(' it is 
nlii'M'isi ahviivs i w nJi ipiddlc, arL'ni diuy. (m what 1 

iaive seen ai. ilie [Jat.e it>c;lt', as vvc!! as in piixaU' eolita.Inins, ii 
is liiiind als(‘ in tin; Sc.hnnnicil hal, in ilt;' 'iyiol, with caibunatn 
<))' liuK' in Anins cj rarb'/nialn ni nun : al li <ilii'la rn, nnar 
Zell, in leins (jiiavi/.. jii e'ln iss vaa'y in'h in ([nart/, 

tljCeoinpaniod by mek ervsiai and nai'lninaln n! omu : i! is bnnni 
in the same eireuinstaiu'cs a! (ia.-^leni. in lia; eiiuiUtyolSal/,- 
iioury ; at i-lafcye-- in tin; ld.n.ije*s, and :0 Anris in .>sani>lnny, 
in veins >vilh aMune. aiiata.i'-, .nlulana. (jn'hae, asiustus. 
with W'hieh tlie albile is .naui'iniu,^ pi'aeciiy mixed. iVs l<> 
(lie aibiie Keiabnnt-.. ei i-'ii.ep-y riie ■•.n'e.n.e lainei.iS- 
in llu: (.'in\eisj oi S-rlin, iianan’.-' .'■mien iiennl i 

('i'VsIais, wi iel!;!)'*- 'd a mneb iar’ei' - ..'i'li::' I'l, ■'■■Oijie- 

innes ihn, .lane O is "ae an ;i em -, x'.ii'S' iO-- inner b' Oi'inee 
ervslai'- are lu vr n'er. in.in a, n w ii ns. ; ; "ri a, ry. 

St I iiisiii a'l, iinMi' • 111 a • ii 11 '•( •' „ ni -ae . .0111!.’ .oiiaii viiiJi iee- 

/m;.!' ,;i \.ni- .-i J'anot ; inr ni' a,-an -n’e ile-ai-ed- 

ii.niia‘i, and s'.iinei ones i.a I'a'iS” ■ \v!ii> ,■'■;>( ei.y v nne, o;’ 

ot inn s'linn eoieair a,-, lin’•^e e. anm ■. Site {■rv-iej.'’ ni .n'l.'-par oi 
I'liiN el a !■ are .,'.■•,'1 n'eimniiv aeci m .ain e, l" i ,nie sn lali w-aiisL 

J 1 

ei'\ si a'.s. nineii eeitiei n:\ .'.I'e 'nil 'jm .nOne. 

()')),<, — ! i.e iT‘, -a.iIS oi alone are s .j•, 1 1 1 naisln. ti 

ilV iheiV ! ienii (i'l«; 1; I'ad Mie i'l ill' I'ei,: ai'' e's 1 ■I'nn U bv iiU' 

11 iuin:.s I*. it 1 ae { ; \ '•(ao ,n• n isear > t !.■ _ ; 1 ,•!e.e, ■ ■ 111 i. 1 a '.;11 u; 
',vay, me similar [-i.i'i '-. 'e; iae M\(. erv-oii", 1‘'ulO Oe jiai'on.i, 

sillee in n Isjt'.'j Ine yl.iet '5 aliii ure '.'v, i'l ■ ■ aie e e) i/ai'i; 

olh(;r, and eoni'l m vi r nem i'e'i.ne. re:..^ Ine aiiul-.i'yons 

iieinii ropt; crvsi'.us m : ‘‘ee'.i:'., -mm ,.s oi < '.lii'ianb ea.. 

only be I'orirh'd as it. .''/.is in'ee dena,,.-!lO n i';v A.'. \Vem.s, wnen 
two L'l'vsrals are yr'iiya 1 , e,t;n', \',iin bi.-ir riyl.i jounes oi, m’ 
Avi^li their hdi pbim s M. Se that tin; laces 1 * <•!’ eieinagi; ari 
silii'.ited on o])posite sides in the i\vo eritstals, while in alinte 
the planes P of the two erystals are situated on' the. same side. 

* li the abovcpUanUoncil wyitiUs ol Oiothard arc ulbitc. 









1824.] AlhitCy Labrador, and Aimrthitc. 55 

Albite oflurs, however, sometimes crystals which are grouped in 
a manner anah^gous to the hemitrope ciystals of felspar. They 
are joined to each other by their planes M, and consequently 
have tliciV planes P on dilierent sides ; but in*this case the two 
taystuls are aUachiMl by their other faces to other crystals in the 
common Avay ; so tiuit the whole is only an hemitrope formed 
by two ditferent liemitropcs whicVi are grouped in the same 
manner as the two simphi crystals wliicJi form the hemitrope 
crystals of IMspur of (,'arlsi)ad. 

Although <ill)ite is found massive, it is always radiated, never 
III lamina", and tiiat tlistinguisluis it essi'iitially from felspar. 
It may always be adniiUed, iherelbre, ihut the fels{.far which is 
nu.'t in this slate is not felspar, but albite, 'i'he [lalmed felspar 
ot .lohaim (leorgenstadt in Saxony, distuicuished by WeviJcr, is 
a.uioiig tie's(; of I ins kind the most known Jn (iermany: liow- 
ever, some doidits mav be imtertained concerningse\oral spec-i- 
mcu.> ofvig'io'iis locnluii s ("oiitained in the colleetioii of minerals 
at Ih'viiii. 

Besiiles the idbiti-oi',\j-cndal, 1 liuvc analysed thatofSaiz- 
Iiourg. Some eireuuistaiict s !ia\e prevented me terminating the 
analvsJs of 11; i'ov.a Ner. I liavi" obtained soda, and the saiiUi 
rjiiantity oi'sdex. as in :ho analysis ot the aibite of Arendal. 

The sulphate 1 bad obtained, and wliii'li 1 lead crvstalli/ed 
aith a g'la-ai de>ii o|’ rare. g.i\e me erv'-tals jierft etlv similar to 
ihoNt" <il sei( jIi-.o (• in' :-,i <ia.. lien " n posed t‘.) the at tuosjihere, 
*iie\ to , I. e,\ I ii.Old It'ea'ied i>'v du' siiiutioi; of jilatJUa, by 
•.irt il'ic .leiii, and by saipliaie o!’ oiimuea, they exlnt^ilini the 
s.i.iic pi'iipi i'iies as sulphate d! ii;oiie^ mixed a souiiion 

‘ f tiiese erysials witii a sobitioi, ot'cinut :de of platimmi in nicu- 
iidi. II leinained ju.n ieetiv imijud, and eiaporated >o dryiu" is, and 
" !( a nue-s ,i< r'■ m I.•(..■iiiiU'" m a;e,dei.i. ,\ s.d.hitioa -n ilidse 
<i ', sUif. niio eo'ii ; ii-d |,nt iaitaric ai’oi, retanied its 
1 111! III.'I iv. In i;i! 'vin^' lies \" o i -iijp'iao ■ .•ihinie.a ami alcohol, 
i •d)i;i!iu'<l iv'.oeai dcOij'.v-eeMi!'. priieed'. e-,cli erysl db/.e^d, wineii 
i ciiii.^idei' as '-.menale o- ;'ie:’.i!n’.i ami siiiiii; lu'cansi; wlmn 

epposi d In llio •Imosnile*'", tli WOIV f. dl’W'ed O, j, bjni powdiT, 

.'.Oil a.'t" ihus saiirrieiii Iv I!. e.i j.u i s I. rt! oi'su i pila I e of a hen iiuL uiul 
■■)..uasii, wineii meod wiin .m.ono; was muii. ioai lI v precipita'ed 
m a Sndi; oi o!I'lVitcr. ’ 


!, 


iti analy'/.iii ;; aliuii- wne , inna;; Cii bai'yies, I !:ave loiunl a, 
'S'- ni ‘J ’ ja;r coot , It, 's u’m;i!i,i)'i i.dl\ iicla w hich suiilrs the. loss ; 
dns appears to im" so much ilu; la-n-". e, , for i obtained silcx 
and alumina, iuim; saii'c jiropoitious as yi amiiy/Jag albite with 
Carbonate of potasli, and the ^e.^u]t. was the same in cah n- 
lating the jiroportion of these two bodies from tin" same chemjcal 
li.'rmula. I taiuld not rejieat the analysis, because I had used 
all I. ha<l of tile substance, to determine the nature of the. alkali 
enntauicd in albite, and Ibr the analysis with the carbomitc of 
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Third Species. — Labrador, 

This substance is very seldom met in regular crystals. There 
is only one specimen in the collection ol minerals at the Univer¬ 
sity of Berliu ; and although it is possible to deterjiiine the form 
of It, which shows great analogy with felspar, the angles can¬ 
not be measured. The modiheatious appear to be the same as 
those of felspar. It cleavei^easily in two directions, in one of 
which the face obtained by cleavage is perfectly brilliant; the 
difference between the degree of brilliancy of these two cleav¬ 
ages denotes a difference between labrador and felspar. 
Moreover 1,hose two cleavages are not obviously at right angles 
to each other. 1 have found their inclination to be and 
I could not measure more exactly tlie incidence of these two 
cleavages on account of the dulncss of one ('-f lliem. There is a 
third cleavage still nnore imj)crfect, and which corres^^onds with 
one of anorthite, but not with any of alblte. 

Thin laminie ol‘labrador are of a whitish-groy; thc‘finc rc^llec- 
tion of light which distinguishes this sul)stance is given by one 
of the cleavages. 

The specific gravity of a fragment of labrador (from Labrador, 
in America) weighing 10'o76 grs. w as found, using water at the 
temperature of 18° IL = 2-7025. 

The specific gravity of a fragment weighing 12-068 gr. from 
the same locality, using ivater at the temperature of 17 R. ^ 
2-695, 

According to Brisson, — 2-69-2. . 

According to Ivlaproth, = 2-690. 

Specific* gravity of the labrador from I ■'greuianio, according 
to Klaprotli, = 2-750. 

One hundrecr' parts of labratlov from Labrador, and an equal 
quantity of labrador from Ingremanie, eoiilain, according to 
Klaproth, 


l/iibrailor fi'nin Ijabraclor, 

Sllex.5 . 

1/abrHib'r 

.55-00 

Alumina. 

26-50 . 

.24-00 

Lime. 

11-00 •.. 

. 10-25 

Oxide oi’ivoii. 

1-25 . 

• ;.o" 

■ •«••• 

Soda. 

4*00 

'"j 1 

Water. 

0-50. 

. ()-5l) 


99-UO 

98-50 


BerzeiiUbhas calculated fi'oui these analyses the uiincrulogicai 
formula * ' 

N S' 3 C -f 12 A S.’ 

.-—La.bra'^or and f; icpnr in esen* eiinilor charac.- 
le:'; V. iHi th,e I'huvnipe,. and tor fid;, r- Ber/ehi^- . wa,siuduc(,(’ 
to sup])ose that tlie mineral analyzed by iviapioLli, *iudcr the 
name of labrador, was iridescent parenthine, with which if has 
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great analogy of composition. However, an analysis undertaken 
by my brotlrer, gave, excepting a greater quantity of alumina, 
almost the same results as that of Klaproth. This chemist has 
already demonstrated that the iridescent fels-rjar from Friedrich- 
,warn, in Norway, cannot be ranked in this class; it is also dis¬ 
tinguished from it by the incidence of the two faces of cleavage 
which is equal to The acids act upon this mineral in a 

dih’erent manner than upon felspai’and albite ; for concentrated 
hydrochloric acid, according to Fuchs, entirely decomposes 
labrador, and has no action upon felspar or albite. 


J'ourth Species. — Anorlhite. ^ 

The primitive form of anorthite is a doubly oblique prism, 
fig. 5, (J, in which the planes M and T are inclined at an angle 

117® • ■(bn ‘.mrl P nii ninrlr- fil 04-® 19,^. finrl the 


of 117° 28'; the planes IVl and P at an angle of 94° 12', and the 
planes T and P at an angle of 111° 57'. 'f'he section perpendi¬ 
cular to the planes M and T is an oblique angled parallelogram, 
the (jbtnse angle of which of 117° 28' is divided by the plane 
jnoduced by two rows in breadth on the edge G into two angles, 
the one of .79° 80' and the other of 57° .58'; the first of which 
has one of its sides in the plane T, and the other one of its sides 
in the plane. M. The section perpendicular to the planes M and 
P is an oblique angled i)arallelogram, the obtuse angle of which 
equal to 94° 12' is divided by a plane ])roduced by a decrement 
by one row on the edge li of the primitive into two angles, the 
one of 4()° 47', and the other of 47° 25'; the first of whiidi has 
one of its sides in the plane P, and the other one of its sides in 
the plane M. The planes 1 have observed are; 

.» . • * 

P JM T . G . a 11^ T h C A A A O A . O 4 A F> (figs. 7,8, 9). 

/ J t I* n /• y jr q t o u n# -j^ u; 


1 lU'idences. 


T on M.. 117° 28' 

'['on/.*... 120 :H\ 

M'on/.....122 2 

M oq . 149 1 

T on . 148 27 

-Vi' on/'. 1.70 88 

F on ?/'.*. 9‘ 8) 

F cn x'.!■. 

P on q' .Pi. 

P on P .... 188 ud 

-P on (/.121 50 

P on 4/. 94 58 

P oil m. 1,34 40 

1. on /... ’.71 28 

]'*ea M. 87 ‘•18'’' 

Pouu . 13;^ 13* 
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P on c. ... 

P on T. 

. 137° 22' 

.no r>7 

P on;/. 

. 125 

38 

M on (/•.. 

.115 

20 

M on t/. 


45 

M' on wi. 

.IK) 

12 

P on v'. 

. 01 

5()‘ 

M on 7/.. 

. 141 

54 

P on 7u'. 

. OS 

37 

M' on /</. 

. 141 

oo 


[Jan. 


Phine Angies of the Friniif ive Form. 

Wsc of plane P 121° 32/and 27' 
M lid if) ()3 

T 10(> 42 73 l.S 


• 

Anorthite, as well as alhito, altlioiijili not quite so frcqucailly, 
presents also honitrojje crystals, I have not given drawings of 
them, because they are formed exactly aceorditig to tluj same 
laws. This substance can be cleaved ])arallel to the planes P 
and M with eipial faiality. 1 have not been able to obtain a 
cleavage parallel to the plane T*, and I have chosen it for one oi‘ 
the primitive planes in preference to the plane /, because it is 
generally much mon* brilliant. Tiie iVai'ture in other rlirections 
is conchoidal. Tj\e lustre, o(‘ tin- cleavages is pearly, anil that 
of the conchoidal fracture vitreous. 

Anortliite is found sometimes ci:ysiaih/ed in smail masses. 
The crystals are perfectly clear and transp-areni, Imt very small. 

The specific graviiy of several fragment weighing I' hid gr. 
hy using water at the femperatun; of hf' P. has been I'uund 
equal to 2'7()3. 

I'hat of small crystal.s weighing O-oib gr. nnxed with a smrdl 
quantity ol pvroxeiie, hy nsing water at 17° li. was rpund equal 
1,0 2‘(j,‘>t). 

(.Jouc'-nt.rated liv'drocnh-vic acel '.-ntroJy decom[>ustjs anorihiLe. 
1 have found iOO pa.rts of anorthite, tne specimens orwinch, as 
well as those oi albiie, I had oliti'iined ihrough i,iic kiiuiness of 
i\lr. Weiss, from the collection of mmeials ni the tiinversily of 
Berlin, composed ()f 


Silex. 

Alumina. 

Oxide of iron. 

Lime. 

Magnesia. 


■M'-ii) which CaiiUiius oxs yen 

«. o 

< >'r'4 1 •• 1' )‘i If*') j 

0-74 (i -23 j .. 

lo’li'S 

.t2(> 


22-3S -] 11 

I 

ib'.jgb [ 3 

4--i0 2 


2*04 ^ i 


A wtlier analysis in which I had only U’b gr. to examine gave, 
however, siniilar results, and consequently the n^iueralogical 
formula is 


Cf 


MS + 2CS4-SAB 
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when one part of 8 A S is replaced by F S. Anorthite has only 
been fonnd hitherto in masses of carbonate of lime at Mount 
Somma, near Vesuvius, wliere it is accompanied only by green 
translucent pyroxene. ^ 

• Observaliom. —The mimir.ilogical formula indicated above, 
appears to be the result of the analyses : I cannot, liowever, 
warrant its exactness, because I could only operate upon very 
small quantities; the first time wilA 0*(j28 gr.; the second time 
with T482 gr. : it is the result of this last analysis 1 have given. 
Tlie Ibrmula would lie analogous to other i'omiuiec already known, 
ii'tberc! was V A S, instead of A S. 'fhen it would be tiic 
same as thai. of nieionite and paraiithiiie, (he fonnulvj of which is 
(’ S + o A S, with this diirerenc.e, howevi'r, that one-tliird of 
(JS in anorthite would be rej>lace(l by MS. Anorthite would 
then 1)0 referred (o nu ionite, in the snnie manner as idocrase is 
io garnol, or, ;na;oiaiing lo uiy brother’s analysis, pyroxene to 
\\d!lastoni.(e. 

1 have juovisioiially given the name of anortliite to this mine¬ 
ral, derived from which signihe>s wilhout right angles ; 

bt'cause its evvslalliiu; form is principally distinguished from 
I'eisjrar, in not lieing a(, right angles to each other. Uaiiy, to 
whom (he name of (cl.spar did not .seem propei, had suggested 
I'ur this uhueual the nurue. of from two of its cleavages 

la.'ing at right angles to eaeh olher. 


A Jt Ti C LI’* ?vll. 


(1)1! f!n: j/i/Y’i .’.'/o/g /'.'/y.'eV, 


I <i'. 




• 1 . 1 A ‘ 


.A A. of 


rdh iu) *Acii,U)d of a )UUC 
I lit-. j\<,udeiiiv of Paris. 


lO iiU f'.Oi If t!' of 


lio An a til' 


iVi;/osou/o/.) 


siK, ^ jOtv. eu, 18‘<;3. 

.SiNcc (he notice von ii).,,-rj(. d in one ol’ihe ]>receding numbers 
oi’liie. ./ii/iitil'i (if /V,'//i)o.p//'/ of the (ii\isioa { iuul made of the 
.•specimens eonmionly raukt.. .uiui*)' ihc. name ui' felspar, into two 
disiiiicj, species, vj/,. f^'l^par and cleaveiandilc, 1 liavc seen m the 
lasi iiumbi;]'of the, ,\iiiia;es do v'iiimie a paper bv M. Rose, of 
i>orli)i, uj)ou (he same subjeci. Au aosiraci oi lids paper is 
inserted m the [ireseSQt number of the Atinaia, and coutaiiis, in 
addition to (ho (;sscntiai part oi’what 1 intended to publish, not 
only new analyses of both felspar and eloavolanditc, and their 
specilic gravities, but also the coinjilete determination cf two 
new specie*, viz. labrador and anorthite. In consequence of 
(liis^ 1 tshull limit what 1 jTioposed to send you, to a very few 
observations, which M. Rose’s paper does not* render usedess. 
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M. Rose has adopted, as appears from a determination of Weiss, 
an oblique rhombic prism for the primitive of felspar. I had 
assumed the same form, from the observation of the crystals of 
that substance l*had an opportunity of examining in Mr. Tur¬ 
ner’s collection, as ivell as liom the very ligiires given by Haiiy, 
and the measurements given both by him and Mr. W. Phillips. 
M, Rose has not stated the reasons wliicli indiu^ed Weiss to alter 
the determination of Haiiy; and as 1 believe they are not 
generally known, since Mr. Brooke and Mr. W. Philli])S, in their 
late publications, have adopted the juimifive form of Haiiy, I 
shall briefly (xplain by what considerations 1 was led to the 
same result, as Weiss.* 


On looking at tin* figures given by Haiiy in the last edition of 
his treatise on mineralogy, as well as on loc-king at any crystal 
of felspar, it will easily be seen that (*vciy one of them may be 
derived from au oblique rhombic prism, tlie, lateral jilanes of 
which would bo, for instance, the ])iane lie has marked /, and 
the face opposite and paralhd to T, and tin* base the plane P. if 
the primitive were not such au obli(^ue rlunubic prism as 1 have 
just tit'serihed, one would expect to meet, with a crystal contain¬ 
ing the face T without the face /, or the modification z w'ithout 
the modification;:'', or s without .s', or n without //, but the con¬ 


stant simultaneous occurrence of those groups of modifications 
perfectly symmetrical relative to the planes P, /, T, both in their 
positions and incidences, is certainly decisive. Moreover, in 
the form 1 have adopted, if a cleavage he found jiaralhdto i\T, it 
must be at right angles to the ba.se P, bec aic'e ;d is <;qnaiiy 
inclined ujioii / and T, or because it is jjarallt.l io a [ilane through 
the oblique diagonals of the ba.ses. 'Idiis eieavage, as it is well 
know'n, exists in felspar, ai;id is fomul perpendievdar to P. This 
angle of 90° would agfiin lie a \ory singular occuiTonee if the 
primitive were a deadily oblique ])iism. fin; only argument in 
favour of Haiiy’s determination is, liis a.ssertion tliat'tiieie is a 
cleavage parallel to '.f, raid none [lavallel to /, as shotdd lie 
fhe case, vi /, as I have assumed, was one of (he lateral jjrimitive 
planes symmetrical to T. 'fo this may he answ ered that even 
the cleavage paralhd foT is in nn-st. cases v<'iy dir.icult to obtain, 
thatdhis IS not the only exanqile ol an ohlnpu! rlionibic prism, 
in wiiich one ol the lafeial.. [xain s ;s moi'e easdy obtained by 
cleavage tlian llie other.'!’ it is (he e.i'.se, for instance, in chro¬ 
mate ol lead. ^Moreover, ni some id the fiesh-coloured speci¬ 
mens, 1 have succeeded i»i ohtaiiurm' a cleavage ]»arall(d to /, by 
detacliing first a thm lamina jiaralie! to P. ‘ hinally, llaiiv men¬ 
tions the primitive he has adopted iis one of the forms offered 
by nature : this lonu i. have never seen ; and I doubt very much 
its eiftstence, because it could not be derived from an oblique 
ihornl.'ic pi ..sre iromhieh. all tne othc.i . .o'e sfi ohx jo’nlvdoclucerl 


■* See Aiiiiit/x i)j Phiio.sof)/ii/ tor N'lveiuber. 
d Sec Broofte’a Familiar Introduction to Cryttallography, p. IS9.. 
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The form M. Kose has taken for the primitive of cleavelandite 
differs only in its angles from that I had assumed. He gives for 
the incidence of T on M 117° 58'. I have constantly found it 
upon brilliant cleavage planes 119° 30', or between 119° 30' and 
120°, width makes a difference of 2° between our measure¬ 
ments; mine agrees with that obtained by Mr. Brooke, and I 
believe also by Mr. W. Phillips. This difference will of course 
change most ol' the angles calculated by M. Hose, but not so 
materially as to make it necessary t6 trouble you with the result 
of my own calculations. 

The ffatcrystals frtnnSt.dothard are, as M.llose had suspected, 
cleavelandite. It was indeed the observation of specimens of 
that locality which are not hemitrope, as most crysl,als of that 
substance are,thatledmeto the distinction of thetwo substances, 
and which gave me the best data for the determination of the 


primitive fn.-m. Mr, Turner’s collection contains a great variety 
of forms of that locality; (m<! of the most tmmplicated 1 have 
represented in fig. 10. In some of the crystals, the planes 1 


Inive marked d- and r/' an^ w'anfing-, and then the crystal has 
prcmisely the same form as some of the varieties of felspar. In 
the same eolleciion are found crystals which arc not hemitrope, 
from the 'fyiol and from iSiberia. I'liose from this last locality 

are very large, and coutain only the modifications p m t and 
erm, and tlie figure of the plane )n is triangular. However, most 
of the crysf als are hemitrope, hut tlieiv fuDU is generally much 
more comp,heated than fhose M. Ilo.'jc has figured. He says in 
his paper tiiis substance is never found laminar, but from iVorth 
America, and I’roiu Silesia. I liave seen spcci/nens in large 
lamina', each of Aviiich is I’urim'd by flic jiixta-position of two 
lamina' parallel t<) th<' face (.)f the primitive, so as to present, 
when clt'aved pvirallel to P, tlu' same rc-rnterir:^' angles offered 
by tln^ lieniitropo crystals of that substance. 


I shall fe(.‘l obliged if you can spare room for a short descrip- 
lion of, I believe, a very scarce and new mineral from Vesuvius. 
J have observed it. upovi a spe»<iiuon Mr. 1 leulnud j)urchased at 
the sale of Mr.'l.A'sse, to add to bis private eolleciion. This 
substance occurs in small brilliant colourless and transliuvent 
crystals. I'bey are Miillicieufly ffa-id to scratch rock crystal. 
Mr. Children, who kindly undertook to examine a small quan¬ 
tity of it, found it to be mostly composed of silex and mag¬ 
nesia. 'i be only form 1 have observed is represented by tig. 12, 
and the crystals cleav'c easily in the dircetion of the plane p. 
The angles 1 havv; measured with the reflecting goniometer led 
me to adopt for the primitive form of this substance, a right 
rhombic prism, lig. 11, the lateral planes of which edrve- 
spond to the# planes marked m in fig, 12, and the base to the 
cleavage. The incidence of the two lateral planes of the primi- 
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tive is 128° 54', and the ratio of one side of the base to the 
height nearly that of 4 to 7. The other incidences are: 

{//, p) = 126° 6' 

. (//, g') = 110 23. 

This substan(;o is accompanied by pleonast and olive-green 
pyroxene. 

I liave chosen for it the name of forslerile, in honour of the 
late Mr. Forster, who lias so mneli I'onlrilmted to the advance¬ 
ment of mineralogy by his extensivx* connections in that branc.li 
of science in every part of tlie world, and by having laid tlu! 
foundation of one of the tinest private collections, now in the 
possession »yf Mr. Ilenland. 


Article XITf. 

A!s'A i.vsLs or' Hooks. 

Philosophical Trausadioas nf /hr Roi/a! Socieli/ of Jjondoa, for 

lM2;b Part'll. 

Tun following arc the paiiers contained in tliis nmisnally volu¬ 
minous part of the Pbiloso^iine.al Transacliuns. 

XIII. On. a acu' Plicaoiocnon o/‘ l](cctroinao)n'i isn( . Hy Sir 
Humphry Davy, J3art. Pres. HS. 

We have reprinted this communication inttu; [uesent number 
of the Afwa/s. 

XIV. On Fluid ddorirr. Py M. Faradav, Chemical Assist¬ 
ant in tlie lloyaflnstitut ion. Communicated by Sir 11. Davy. 

In the next numb('r of the we intend giving a lull 

account of the contents of this pa|)ev, as w ell as of anotlier, by 
the same chemist, on tlic l.i(p.iefa(-lion i)f other Cases. 

XIV. On (he Mo/ionsoflhr f 'ji/r, m f/lufifralIon of (he L'sesof 
the ]\li(scles and \en'cs of (he Orhil, I5y Charles Hell, Fsip 
Coinuumicatecl by Sir 11, Davy. 

A brief abstract ot this valiiabh; paper will bi; found in tlu^ 
report ot the [iroceedings ‘.d tin; Hovat Society in tlie Anna/s 
for May, 1<S2.‘C but we extract the section '' On (he (iro condt- 
lions of (he eye, /Vs- date of res/, and (»f or/rrl/i/f on account of 
the peculiarly iuiportaut nature ()f its contents. 

“ The eye is subject t,o two conditions ( a state of rest witli 
etitire oblivion ot sensation, and a state of watidifnlness, during 
whi^li both the optic nerve and tlu; iiei vo of voluntary motion are 
in activity. When the eye is at rest, as in sleep, or even when 
the eyc-lids are shut, the sensation on the retinil’ being tlum 
neglected, the voluntary muscles resigti their office, and the 
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involuntary muscles draw the pupil under the upper eye-lid. 
This is the condition of the organ during perfect repose. 

“ On the other liand, there is an inseparable connexion be- 
Uveen the exercise of the sense of vision and the exercise of the 
voluntary •muscles of the eye. When an object is seen, we 
luijoy two senses: there is an impression upon the retina ; but 
we receive also the idea of ])osition or relation which it is not the 
oflice of the retina to give. It is by the consciousness of the 
degree of effort put upon tlie voludtary muscles, that wc know 
the relative position of an object to ourselves. The relation 
existing between the office of the retina and of the voluntary 
muscles, may be illustrated in this manner. 

Let the eyes be fixed upon an illuminated object until the 
retina lie fatigued, and in some measure exhausted by the 
image, then closing the eyes, the figure of the object will con¬ 
tinue present to them: and it is (piile clear that nothing can 
change the place of this impression on the rtttina. Ilut notwith¬ 
standing that (he imjnessiou on tlie retina cannot be changed, 
the idea thence arising may. Lor by an exertion of the voluii- 
lary muscles of the eye-ball, the body scon will appear to change 
its place, and it will, to our feeling', assume dillerent ]>ositions 
according to the muscle which is exercised. If we raise the 
pupil, nr shall sec (ho body eltivuled, or if we dejiress the pupil, 
we shall see the body placed below us ; and all ibis takes place 
wliile the eye-lids are shut, and when no new' impression is con¬ 
veyed to the retina, 'five slate of the retina is here associated 
with a consciousness ol' muscular exertion; and it show's that. 
^ision in its <'.xieu(led sense i.s a comi)()mul operation, the idea 
of position of an object liaving relation to tlie activity of the 
muscles. • ’ 

‘‘ We may 'also show, by varying J.his experiment, that an 
agitated state of the muscles, or a state of action w'here the 
mnscles 'are at variance or confused, atfects the idea of the 
image. If we look on the luminous body so as to make this 
impression on tlie retina, and then cover the face so as to exclude 
• lie light, keeping the eye-lids o])en, and if we now kqnint, or 
distort the eyes, the image which was vividly impresseil upon 
the retina instatilly disappears as if it were w'ipetl out. Docs 
not this circumstance take ])laci*, liecause the condition of.the 
muscles thus unnaturally produced, Jieing incongruous with the 
exercise of the retina, disturbs its operation ? 

If we move the eye by the volunbiry muscles, while this 
impression continues on the retina, we shall leave the notion of 
place or relation raiscal in the mind ; but if the motion of the 
eye-ball be prodiiced by -any other cause, by the involuntary 
muscles, or by pressure from w ithout, wc shall have no corre¬ 
sponding change of sensation. 

“ If we n*ako the imjnessioii on the retina in the manner 
described, and shut the eyes, the image will not be elevated, 
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although the pupils be actually raised, as it is their condition to 
be when the eyes are shut, because there is here no sense of 
voluntary exertion. If we sit at some distance from a lamp 
which has a cover of ground glass, and fix the eye on the centre 
of it, and then shut the eye and contemplate the phantbm in the 
eye ; and if, while tlje image continues to be present of a fine 
blue colour, we press the eye aside with the finger, we shall not 
move that phantom or image, although the circle of light pro¬ 
duced by the pressure of tlid finger against the eye-bull moves 
with the motion of the finger. 

“ May not this be accounted for in this manner: the motion 
produced in the eye-ball not being performed by the appropriate 
organs, the ^voluntary muscles, it conveys no sensation of change 
to the scnsorimn, and is not associated with the impression on 
the retina, so a« to affect the idea excited in the mind ? It is 
owing to the same cause that, when looking on the lamp, by 
pressing one eye, wO can make two images, and we can make the 
one move over the other. But, if we have received the i.mpression 
on the retina so as to leav^e the jihaiitom visible wlien the eye-lids 
are shut, we cannot, by pressing one eye, produce any such 
effect. We cannot, by any degree of pressure, make that image 
ajipear to move, but the instant that the eye moves by its volun¬ 
tary muscles, the image changes its place; that is, w'e produce 
the two sensations necessary to raise this idea in the mind ; we 
have the sensation on the retina combined with the conscious¬ 
ness or sensation of muscular activity. 

These exjicriiuents and this explanation of the (effect of the 
associated action of the voluntary uiiiscles ofthp eye-ball, appear 
to me to remove an obscurity in which this subject has been left 
by the lates*l writers. In a luest scicntitic account of the eye 
and of optics, lately jmblishecl, it is said on (his cpiestion, * we 
know nothing more than that the mind residing, as it were, in 
every point of the retina, refers the iinjnessiou made upon it, at 
each point, to a direction coinciding with the last portion of the 
ray which conveys the impression.’ 'flu; same author says, 
* Kepler jGstly ascribed erect vision from an inverted image to 
an operation of the mind, by vvhic,h it traces tlic rays back to the 
pupil, and thus refers the lower part of the image to the upper 
side, of the eye,*.’ WMiat can be here meant by the mind follow¬ 
ing back the ray through the Iiuinonrs of the eye i It might as 
well follow the ray out of the eye, and, like the spider, feel along 
the line. A mucli greater authority says we puzzle ourselves 
without necessity. ‘ W'e call that the lower end of an object 
which is next the ground.’ No one can doubt that the obscu¬ 
rity here is because the autlior lias not given himself room to 
illustrate the subject by his known ingenuity and profoundness. 
ButK appears to me, that the utmost ingenuity will bo at a loss 
to devise an explanation of that power by which the «ye becomes 
acquainted with the position and relation of objects, if the sense 
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of muscular activity be excluded, which accompanies the motion 
of the eye-ball. 

Let us consider how minute and delicate the sense of mus¬ 
cular motion is by which we balance the body, and by which 
wc judge.of the position of the limbs, whether during activity 
or rest. Let us consider how imperfect the sense of touch 
would be, and how little of what is actually known through the 
double office of muscles ami nerves, would be attained by the 
nei've of touch alone, and we sliail l)c prepared to give more 
importance to the recti muscles of the f'vc, in aid of the 
sense of vision: to the offices perlormed by the frajne around 
the eye-ball in aid of the instrument itself.” 

A plate accompanies this communication, showing the mus¬ 
cles of the eye as seen in front, and in profile, 

(7’ti /le continued,') 


Article XIV. 

Proceedings of Philnsopliicnl Socirfics, 

JtOVAl- SOCIl'.TY. 

The first meeting of lliis Society for the present session took 
place on the 20Ui of .November last, when Major Gen. Sir G. 
Murray and John Rennie, Esij, were admitted Fi'Ilow?<; and llu; 
(h’ooniau Lecture was n!ad. 

On the Anatomy ol the Human Brain as compared w'ith that 
oi' Fishes, Insects, uml AVonns.; ijy Sir K. Home, Bart. 
V. P.H. S. 

'fhis lecture Avas \ery short, and consisted, jjrincipally, of 
remarks illiislrative ol'tlu'mirroscnpical draAiing’s by Mr. Bauer, 
with which it was acciinijumied, some more particular observa¬ 
tions being ri'seived ior tlie ovplanatien .of liunii* Occasnm. 
wustakeu to a\var<l a Idgh and just Iribnti* to llu*. microscopical 
mvesligation.s i.f Sivamiuerdam, wliieh w( re unecjua'ilcif, bv any, 
it was re.marked, eM'cjil lliose.ot Mr. ifaner. d’lu' abliity of 
i.'oth observia's was cf .such and so tare a naima', that, Avith 
respect to eacli, it iuul lieen ascriln li to some jiarticular ee^n- 
stniction of the microscope ; uml i,* had evt'U been suspected 
that tSwamnicrdam had a peculiar method of using the in¬ 
strument, which hud died with him. 

A pcu’tiou of very na;ent human lira in, mendy steeped in 
distflied water, was exlimim’d hy i'dr. Biiuer, Avlio'pi'rceived in 
it rows ol’ gfbbuleii proceding in straight lines from llie enrtii al 
iuU) the medullary part. A comparison Avas instituted of the 
hiiniim bvaiu A'.dh tb.c same orc/an iu li -hcs, iuseci :, and \v(irm.s. 

bi the teneli, *tiic bram has a eeutral e-ivitv, ami its hasi.-; is 

nodulated. In the bee, (hat organ is larger in [uv-portion than 
NenJ Series, voi.. vir, f 
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in the other iijsects which have been examined; it is also large 
in the moth and in the caterpillar. 

The reading was commenced, likewise, of Some Observation^ 
on the Migration of Birds; by the late Dr. Edward Jenner, 
F. R. S. ; communicated by his Nephew, Mr. .11. C. Jenner. 

Nov. 27.—Dr. D. Cresswell and Prof. Barlow w ere admitted 
Fellow's of tlie Society; and the reading of Dr. Jeimer's paper 
was concluded. 

Dr. Jenner had intended *10 present this paper to the Rojj^l 
Society himself, but was prevented from fully completing it, as 
to arrangement, by his extensive correspondence on the subject 
of vaccination. It commences w'ith some geneial observations 
on the Migiation of Birds, and particularly w ith respect to their 
capability of taking such great lligVits as migration must require, 
and which some writers have questioned. Dr. Jenner brings 
forward various facts, to show that thete are no grounds for 
such doubt; among which are the following: a hobby-hawk 
Avas seen in a vessel near Newfoundland ; and an owl, seemingly 
the common brow'ii owl, dying above the Atlantic wave, with as 
much agility as if pursuing a mouse in the fields ; cuckoos, 
snipes, and other birds, have likewise been seen in the Atlantic ; 
a flock of birds resembling linnets settled on the rigging of a ship, 
remained awhile chirrupping in concert, and then flew away; 
geese have been caught in Newfoundland with their crops full 
of maize, a species of corn w'hich is not grown but at an im¬ 
mense distance from that island. The discussion of this branch 
of the subject is succeeded by some remarks on the faculties of 
discrimination and guidance which must be exercised by. birds, 
in the long flights thus taken, and which. Dr. J. conceives, must 
be of sonlo peculiar and imknown nature; pigeons, it is ob¬ 
served, wliich have been taken several hundred miles, completely 
secluded from the light, by being shut up in a box, w'ill, when 
set at liberty, immediately return to the place whence they were 
taken. TIiq periodical disappe’araucc and rcturn-of birds has 
been ascribed to hybernation, but ol’ this Dr. Jenner never wit¬ 
nessed dn instance ; nor could be ever obtain any satisfactory 
evidence of it. When birds appear for the season, they are 
never in the, emaciated and weakened state attended with loss 
of fat, seen in hybernating quadrupeds when they quit their 
retreats ; but, on the contrary, they are quite vigorous, and as 
active as at any period. With regard to the supposed immersion 
of birds in ponds and rivers for the winter. Dr. J. remarks, that 
their respiratory organs are very similar in structure to those of 
quadrupeds, and are no better adaptaJ for perforpiiing ^heir 
functions under water. He took a swift, about the lOtU of 
August, or on the eve of its departure, and held it under water, 
wfien it died in two minutes. It has been conjectured, that 
reoeated alternate immersions and emersions igpght haye the 
€f;ect of altering the corresponding action of the heart and 
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lungs ; but though swifts and martins, it is observed, in reply 
to tnis conjecture, frequently splash in the water Over which 
they are skimming, yet they never iramerge themselves in it, and 
indeed if they were to do so, their wings would becdme so wet 
as to prevent their flying. 'Hie common ddck, when pursued 
and forced to dive repeatedly, by a water-dog, arrives at the 
surface again mucli exhausted; as is likewise the case with 
grebes and auks, after repeated diving. Dr. .lenner had been 
it^the habit of receiving Ncwloiincflaiid dogs from that country, 
and had ascertained that they never continued under water for 
more than thirty seconds, and even then seemed confused when 
they came up. It had been asserted that negro and other 
divers remained under water several minutes ; but^Dr. .1. con¬ 
ceives this assertion to be grounded only on a vague guess, 
and that the time was not measured by a stop-watch. 

The next division of the paper relates to the remarkable 
effect of instinct in birds, of their returning to build on the 
same spot for many siiccessiv seasons. The author took twelve 
swifts from tht;ir nests in a barn, indelibly marked them all, by 
taking off two claws i'rom one loot of each, and then set them 
at liberty. Some of them were caught again on the same spot, 
at the expiration of a year, and others after two years bad 
f’lapsed; they were nut attended to afterwards,, but at the expi- 
laUon of seven years from their original capture, one of these 
marked swifts was brouglit in by a cat. 

Dr.Jenuer next proceeds to state, ;is tlie <;auseof the migration 
!)f birds, that the tumi<l and enlarged state bi’ the Testes in the 
male, and of the ovariatii the female, at tlicseasouof their depar¬ 
ture, prompt th(i anirnais to seek those countries where tliey can 
obtain proper succours foi ihuir olfspring-,—f hat, in fact, the 
uestiings are tlic olijecis of (iits provjsiuu. 'i’he parent birds 
leave the coital'’ics they niigrale iVom ai n linio ^'}^ell their own 


wants are lumiplctcly .sujtpiieu ; and (hey remain m fhose to which 
th(;ymigrate,iioloager than siilUcesfnrtiK; ivarmgof theiryoung. 
'fhus the swifts arrive iii fins eounlrv ahum, ihe btli or "tith of 
i\prii, and depart hence about die lOtii of August.—Dr. .leaner 
here observes, as a reniarkaolc mrcumstauce, that Rav, who 
attributed the nugraiiou of tishes to it.s true cause, that of 
seeking proper situations tor bpawnitig, overlooked the cor¬ 
responding impulse as actuating* l*irds.—'I’he martins leave 
this country successively, some continuin;;; to rear a brood 
much later than others; maav of these birds roost in the walls 
of Berkeley Castle ; and Di . .lennev found, by dissecting a num¬ 
ber,•takei>at the same time, that the ovajia of the hmiales were 


m a variety Of states ; in some the eggs being no bigger than 
hemp seed, while m others they were as large as peas ; tjie 
testes of the males exhibited analogous degrees of tumidity. 

Swallows .seen flying over pools and waters in spring, 
in search of the gnats on which they are then obliged to 

• p O * 
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feed; and not because they have arisen from the waters. Their 
usual food, like that of swifts and martins, is a species of sea- 
rabaeus, as the author ascertained by dissection. 

Birds that rear sjeveral broods in the season, frequently leave 
the last brood to perish; thus a pair of swifts that had* brought 
up three broods in one nest left the fourth to perish ; and the 
mother came back in the following year, threw ontthe skeletons, 
and laid in the nest again. JJ(Iany nests of late birds, of various 
species, are deserted in this manner by the parent animals; but 
the latter thus leave the country when it abounds with their own 
food. 

The young birds, it is remarked, cannot be directed in their 
migratory flights by the parents, but must, be guided by some 
unknown principle : if it be admitted in the case of swifts, 
martins, and other birds associating together in flocks, that the 
young may be directed by the nu)tions of their fellows, yet this 
cannot be the case with the nightingales; nor with the cuckoos, 
who,though reared in the nests of many different birds, are re- 
giilar migrators. The parent cuckoo has left the (“ountry before 
its young are reared, always departing early in July. 

Dr. Jenner next gives some particulars relative to the enlarge¬ 
ment of the testes and ovaria in birds, supplementary to those 
w'hich liave been pointed out by Mr. John Hunter. In those birds 
who pair but for a short time the testes are small, while in those 
with whom the'connubial compact is of long continuance, they 
are large. In the cuckoo, a polygamist, and who continues 
with the female but for a very short lime, the testes are of the 
size of a vetch only ; but in the w ren, whoso attaclunout to his 
mate exteqds from spring to autumn, they arc equal to a pea in 
magnitude ; thus much larger in the latter than in the former, in 
proportion to the size of (.he bird. A continued supply of gene¬ 
rative power is required iii birds who pair for a long time, in 
case the brood should be destroyed—but in those like the cuckoo 
this provision is unnecessary. 

The winder birds of passage leave this country for precisely 
the same reason tliatimpels the .s/)?v//g migrators to come hither; 
some of them, as the wild-du(;k and the wood-pigeon, which 
occasionally build here, are irroouhir in their migration; the 
most regular are the red-v.’ing and the field-fare, of whose 
building in this country Dt . Jenner never met with an instance. 
The food of the former, he observes, i.s not liaws, or the fruit of 
the white thorn, as has been staled, but worms dnd insects, 
which they gather from the ground, feeding in Hocks; Dr. .1. 
had seen them dying ef famine when haws were uj)uiidantr A 
gentleman saw a flock of fidd-l'ares on the day before the thaw¬ 
ing of the great frost of 1794, and they seemed as wild and vi¬ 
gorous us d ill season ; In shot nm: whioh Di.-b^nriri'examined, 
and found to be in c.xcellcnt condition, but there \^<is no food in 
the stomach, and the last which the animal had eaten \vas di- 
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gested : now as the ground was covered with snow, and as the 
long frost had destroyed everything they could feed on, these . 
field-fares must have returned here fora sliprt time, in conse- 
queiice of the inclemency of the weather abroad. Red-wings 
and field-fares always leave this country when they are in the 
best condition. The aj)proach of severe frost is indicated by 
the arrival of water-birds, as that pf tiiaw is by the coming of 
the spring migrators. iJirds often outstrip in their migrations 
tlie progress of the frost itself. 

J)r. Jonner considers that Dr. Darwin must be mistaken in 
what he says i’esj)ecting cuckoos seen feeding their young. The 
birds in question must hhve been goat-suckers, wlrtch are very 
easily confounded vvitli (uickoos by those who are not fully con¬ 
versant with the characters of their jdumage, tkc. 

This very interesting paper concludes with a recapitulation of 
the principal facts contained in it, and of the author’s views 
respecting them. 

j)ec. 1.—Tile anniversary meeting took place this day (St. 
Andrew’s Day falling on a Sunday), and was numerously attended. 

After statipg tlie names of tliose Fellows whom the Society 
has had the misfortune to lose since the last anniversary, the 
Frcsident, Sir ll. Davy, delivere'd a discourse, in which he no¬ 
ticed such of them as had by their communications to the 
Society, or by their jihilosOphical labours, advanced the progress 
of science. In presenting the: Ibllowing sketch of the Presi¬ 
dent’s address, we wish it to be distinctly understood that we 
pretend to ofler a mere outline ; it is quite impossible, in the 
space to which vv(; an* necessarily confined, (o inyiart to the 
reader an idea of tin; high and eloquent eulogium which the 
President bestowed upon (lie memory and labours of sonieol’ the 
deceased Fellow s.—Regiimiiig wdth Dr.llutton, fie observed, that 
his labours of more than half a century had established his re¬ 
putation as one of the most able mathematicians of his country 
and age ; after allnding to the papers whibh had been published 
ill (he Trinsactiuns of tin; Society, he observed, that during the 
long period that he was Frofe.-tsor a(, Woolwich, he miglit bo 
regarded as havnig eminently contributed to awaken and keep 
alive that spirit of iinprovcinontjimong the military studehts, 
W'hicli has so niiudi cuiitributed to die idiaracter of tlie British 
officer, and which has been aKended with such beneficial results 
to the country. Tin; merits of Dr, IJiitton as aii experimental 
philosopher, tlic President oliserved, W'ere of no mean kind ; 
they were displayed in his paper on Gunnery, for which he re¬ 
ceived the (.'opleyaii medal, ill 1778; this paper contained au 
account of some tlitUcult and delicate experiments on the fyree 
of gunpowder, from w'hlch conclusions were drawn connected 
with importiAit practical results. Sir lluniphry then observed, 
that X)r, Hutton’s greatest work was, perhaps, liij? calculation of 
the Density of the Ivdith, founded upon Dr. Maskelyue’s expo- 
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riments on the effects of Schehallien on the Plumb-line. This 
labour, compreheudin"' tlu; most, complicated arithmetical pro- 
c.esses, the Presidivit observed, would forever associate Ids name 
with one oftlie praudest and most important physical problems 
solved in tlie hut ci'ijfury, and l.runsmil it with honour to 
posterity. 

To speak of Dr. Kdward .Vinner as a man oT science of our 
own particular school, the President observed, would be saying 
little, for he had a higher claim to f>ur deep regret and profound 
admiration as a benefactor to mankind in general.—After ad-- 
verting to the invention and elfects of vac.cination. Sir Hum¬ 
phry Davy femarked, that the originafily of Dr. Jenner’s mind 
and the accuracy of his observation art; shown in his first 
communiv’ation t.o the Society, on \l\e Natural History ot the 
Cuckoo’’; and in the pursuit <d his great, object, he met wiib 
obstacles which required no ordinary degree of perseverance, 
and of confidence in liis oun powers to overcome ; tire fairway' 
of judging of the merits of an inventor, said Sir Humphry, i.s 
by the operation of Ins discovery on civili/.ect and social life ;— 
and in this respect Dr. .ienner stands -almost aloneH 

Of Dr. Baillie, the President observed, that whether consi¬ 
dered as a physician or as a man, his t-alcnls and his virtues 
were alike distinguished,—his works show the accuracy and 
coolness of his judgment; his jninuteness in observation ; and 
his acuteness in referring ctf’ects to their true, causes, amidst 
the complicated jihenoiniuui olii-red by diseased organs. No 
man "was ever more free from any taint of vanity or affectation ; 
he encouraged and admired every kind of talent, and rejoiced 
in the success of his contemporaries ; and lie maintained, even 
at court, the siij]})licity an'd dignity of his clinracter. 

Col. Wra. Lambton, the President observed, was a veteran in 
the army of India : two papers of his are published in. the Trans¬ 
actions of the Society, on the Admeasurement of an Arc of the 
Meridian, in Iliiidostau—a work of great labour, displaying 
minute accuracy and extraordinary perseverance, and carried on in 
a climate unl’avcMirahle !o bodilv evertien or intellectual pursuit. 
'Tiiis arc e.xtends in ainpliludo very nearly fen degrees; and 
Col. Lambton had the honoiu of having laid down the largest 
single arc ever measured u])()n the surl'ace of the globe. 

The President, whcnnoticing Archdeacon Wollaston, observed 
that the little which he had contributed to the Society's Trans¬ 
actions occasioned regret that he had not been a more frequent 
contributor.—His papcf.s, said >Sir Humphry, on the Measure¬ 
ment of Heights, and on the Alteration of the Boiling Tempe¬ 
rature, offer a valuable resource in ascertaining the altitudes of 
mountains, and are remarkable for accuracy of method and 
distinctness of detail. 

After making res]>ectful mention of Dr. Cartwright and Mr. 
Jordan, the President proceeded to make some observations on 
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the award of the Copleyan medal, to John Pond, Es^. Astronomer 
Royal, for his various observations and communications pub¬ 
lished by the Royal Society; we can give a stjll fainter idea of 
this discourse, than of the tributes of praise to the'deceased 
members : it was received by tlie Society in a manner which 
evinced their strong desire that it should be made a permanent 
record by tlie press. , 

Having given au historical sketch of the labours of the 
yVstronomer Royal, and stated his merits as au accurate and 
indefatigable observer; the President observed, that it is very; 
ditficult to point out the specific merits of astronomical obser¬ 
vations ; they are not, he said, like philosophical (JT chemical 
experiments, which produce an immediate result; their delicacy 
and exactness, he observed, could only be judged of bv those 
who have witnessed the manner in which tljey are maJe, and 
who are accustomed to tlie same kind of labour; and as they 
often relate- to long periods of time, tlieir correctness and value 
perhaps can only be fairly estimated by posterity. 

The President then took a rapid but luminous historical view 
of the labour® of Flamstead, Bradley, and Maskelyno, and he 
alluded to the discussion still pending between the Astronomer 
Royal and Dr. Brinkley on the subject of parallax. 

Sir Humphry then ad verted to the principal points of discussion 
in the papers of the Astronomer Royal, viz. the grand and long 
agitated question of the ])arallax of the fixed stars, and an 
apparent declination or change of position in a number of the 
stars, not to be accounted for b}* any known laws. He said the 
(.'ouncil did not mean by this token of their respc 9 t for Mr. 
Pond, to give any opinion on the subject of parallax, which, 
however, it was satisfactory to find, was now brought into very 
narrow limits; nor did they enter at all into the’subject of the 
apparent declinaiinn, for on a matter of sucli great importance, 
new observations, and the researches of years, were required to 
lix the judgment of scientific men. 

Having mentioned the advantages which navigation has ac- 
quire<l from astronomical obserwUions, and which to this couu- 
fiy were peculiarly necessary, on account of its maritime and 
l oloiiial empire, the President observed, that astronomy had 
exerlt d a powerful efiect iu the general iraprovemeut of the 
human mind, by developing the true system of the universe. In 
consequence of the discoveries made in it, all the superstitious 
notions—all the prejqdices respecting the heavenly bodies, 
which had such an enect upon the destinies of individuals and 
ot kingdoms in ancient times, have disappeared ; and the science 
as it now exists is the noblest monument ever raised by man4o 
the glory of his Maker; for its ultimate and refined develope- 
ments demonstrate combinations which could only be the result 
of infiryte wisdom, intelligence, and power, i 
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On presenting the medal to the Astronomer Royal, the Presi¬ 
dent addressed him nearly as follows;—I now present you this 
medal .—Considei; it as a token of the respect of the Society, and 
of the confidence of the Council in the great accuracy of your 
observations: receive it likewise as a memorial that future 
important labours in the same department of science are hoped 
for, nay, arc expected froiU’you. I am well aware that some 
of the greatest and most important objects of discovery, and 
those, perhaps, most obvious, have been attained by the labours 
of your predecessors. Yet A-ature is inexhaustible; and the 
powers and resources of the human mind, and the refinements 
of art, liavh not as yet attained their limits. Who would have 
anticipated, half a Cditury ago, the discoveries of Herschel and 
Piazzi ? 

Though pursuing a science that may be considered as in 
its maturity, you have advantages of a peculiar kind ; more per¬ 
fect iustruinents than were ever yet employed ; nmre extensive 
assistance than any of y(<ui- predecessors ; and upon these points 
the liberality and promptitude with which Government have 
entered into all the views of the Council of the R(||>al Society for 
the improvement of the Royal Observatory, cannot be too much 
admired. (Continue to pursue your lumourable, career, and 
endeavour to be worthy ol' having your name transmitted to 
future generations ivitli those of your illustrious predecessors. 
Of all the branches of science, astronomy is that from which this 
Society has gained most glory, and it never has lost, and I tbel 
convinced never will lose, any opportunity of advancing its pro- 
eress, and.honouring its successful and v.calous cultivators. 


Article XV, 

SCIENTIFIC INTKLLIOLNCK, AND NOTICKS OF SUBJECTS 
CONNECTED WITH SCIENCE. 

1. Supposed Ori<:^in nflhcArl of Smelling Irov. 

The following remarks explanatory of a passage in the Rev. J. 
Hodgson’s “ General Conclusions of an Jnquirij into the Era tehen 
fir ass xms usedfor Purposes to zvltic/i Iron is noiv appliedf inserted in 
the last number of the Annals^ at p.407, were precluded from appear¬ 
ing in their proper plage as a note to the* paper, by circumstances 
attending their passage through the press. 

It would appear, from a paragraph in the former part of his paper 
(Arch. iEl. vol. i. p. 40), that Mr. Hodgson conjectures the idea of 
producing metallic iron by the artificial application of fire to its ores, 
to have been suggested to mankind by the observation, that the stones 
containing nvaileable iron, or meteorites, descended upon the earth in 



1824.] Scientific Intelligence. 73 

an ignited state, or from fiery bodies in the atmosphere ; though the 
application of tho terms aerolite and meteoric stone to meteoric iron and 
stones indiscriminately, render his remarks somewliat ambiguous. 
There reaMy exists, however, an indeterminate kind of transition, from 
thq masses of meteoric iroi#entirely free from earthy or stony matter, 
to the meteoric stones in which that metal is merely disseminated in 
grains. Thus, placing the Brazilian or Cape iron, and tht Benares or 
L’Aigle stones at the extremities of ih* scale, the intermediate degrees 
will be formed by the Siberian iron, with its globules of (so called) 
meteoric olivine, the Elbogen iron in which globules of a similar sub¬ 
stance are imbedded, and the stones which fell near Tabor, in Bohemia, 
in 1753, containing nearly one-fourth of their weight of iron. A suf¬ 
ficient <|uantity of the metal to impart a knowledge of ks usefulness 
might liavc been separated from such stones as the latter, without 
much difficulty; and thus (allowing the validity of Mr. Hodgson's con¬ 
jecture), mankind might have been led to the smelting of iron from its 
ores. It seems, indeed, that the Esquimaux inhabiting the western 
coast of Greenland, visited by Capt. Ross, actually edge their bone 
knives with’small pieces of iron extracted from a meteoric stone, and 
flattened for the purpose. Mr. Hodgson is not the only writer who 
has attrif)uted the first knowledge of metallic iron to the observation 
of native meteoric masses of that metal, for this idea lias also been 
expressed by Mr. 1). Muslict, in his article on Iron-making, in the 
Supplement to the Kncyclopajdia Britannica. 'i'he circumstance is 
somewhat remarkable, that the same extraordinary masses of iron, 
which, when first discovered, and even for a considerable subsequent 
period, were supposed by various writers to have resulted from ancient 
smelting operations, should now' be considered as liaving pointed out 
to mankind the means of obtaining that metal by smelting. 

Mr. Hodgson appears to liave*been misinformed with regard to tlic 
balls of iron-stone found in Sicily, w'hicli he alludes to: they certainly 
liave no similarity in substance “to the true aerolites;” aerolites 
have no peculiar shape, but are extremely various anji irregular in that 
respect; and the balls of iron-stone have no doubt received the appel¬ 
lation of thunderbolts for the same reasons, indirectly derived from a 
knowledge of meteorites, which induced difleaent nations of antiquity 
to confer it on various other minerals, and fcven on certain organic 
remains. E, \V. B. 

ir. Composition ^/' Ancient Bronxe, 

* • * • . 

'fhe Ibllowlng particulars respecting ancient bronze are derived from 
two papers by the late Dr. E. D. Glarke, read before the Society of‘An¬ 
tiquaries a few' years since, and publislfed in their Archaeologia ; but 
not hitlierto transferred to any more general medium of scientific 
information. 

In Dr. Clarke’s “ Observations upon some. Celtic Remains discovered 
near Snwslon, seven milt’s from Cambridge,’' Arch, vol, xviii. p. 340—' 
S43, he describes certain antiquities which had been found on the 
3d of August, accompanying a human skeleton, about three feet 

below the surface of the ground, on the top of a small eminence c&lled 
Huckcridge Hill. The^ consisted of two vessels of bronze, some 
fragments of fhe coarsest black terra cotta, an iron sword entirely con¬ 
verted into oxide, a massy bronze ring which had berin the foot of the 
larger vessel, the iron umbo of a shield, a bronze broach or buckle, 
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and a small iron fibula. There was nothing Roman in their character; 
the form of the sword, in the Rev. Mr. Kerrich’s opinion, was not 
Roman ; the fragments of terra cotta resembled those found with Celtic 
remains; and these'fcircunistuuces, notwithstanding their being disco¬ 
vered near the Roman station upon the djog Magog Hills, tended 
to show that they were not of Roman origin. The vessels’ consisting 
of an alloy of copper and tin seemed likewise, in Dr, Clarke’s opinion, 
to refer these remains to an earlier period tlian the time of the Romans 
in Britain. 

Dr. Clarke found that the bronze of which the vessels were made, 
was composed of 88 parts of copper, and 12 of tin : he ascertained, 
also, that the bronze coins of Antoninus Pius and of Marcus Aurelius 
consisted of the same alloy. 

In his ^'Account ofsome Antiquities found at Fulhotmi in Cambridge¬ 
shire f Arch xix. —61, Dr, C. describes two swords, a spear-head, 
and two ferrules ^supposed to have been the feet of spears, which were 
found on Rulbourn Cdmmon early in 1817. They wore all of bronze, 
the spear and swords formed on the Grecian model; a bronze sword 
resembling the latter had been taken out of the river Cam many years 
before, and swords of the same kind had been/ound in Ireland. The 
alloy was hard and brittle; its fracture, earthy, white, and destitute of 
metallic lustre, but upon filing showed the splendour and colour of 
gold ; its specific gravity was 9*200; it consisted, like the bronze oj^ 
the other relics, of 88 copper and 12 tin. 

Dr. Clarke adverts, in the conclusion of this paper, to the “ uniform¬ 
ity characterising all the results which dilferent chemists have obtainelf 
in the analysis of ancient bronze ; a degree of uniformity,*’ he conti¬ 
nues, “ hardly to be explained without supposing that there may have 
existed a native compound of the two metals thus united. In almost 
every instance the proportion of the cefpfer to the tin has been 88 to 12. 
This was the-result of the analysis made by Mr. ILdchetty of the bronze 
nails brought by Sir Wm. Gcll from the tomb of Agamemnon at 
Mycerue; the sapie result was also obtained in the analysis b}'' Dr. 
IVollastoHf of some arrow-heads oi bronze ioxvoA in the South of Russia; 
and I have found the same constituents similarly combined m various 
specimens of bronze from Grecian and from Celtic sepulchres; in tlie 
bronze lamps of ancient Egypty and in the laresy weaponsy and other 
bronzes of the same country. That in tlic analysis of bronzCy found in 
countries widely separated, there should not be a more perceptible 
difference in the proportion of their chemical constituents, i.s a remark¬ 
able* circumstance. The Gaulish found in France, by M. Dupont 
de Nemoursy and which cut woodf like a steel axe, might be considered 
as an exception; because it contained, according to the analysis of 
Vauquelin, 87 parts of copper combined with 9 parts of tin; but in 
this axe there were also present 8 parts of iron; perhaps an impurity 
of the tin ; wliich is rarely free from an admixture of other metals. 
The tin of the Fulhourn*ssvorAs, when exposed to a violent heat, 
yielded an alliaceous smell denoting tlie presence' of arsenic; and a 
verji small portion of a black insoluble powder remained in the nitric 
acid after the solution of the copper. ^ 

“ To conclude, therefore, if we may be permitted to Consider these 
bronze reliques a| so many characteristical vestiges of a peculiai; peo¬ 
ple, to whom the art was known of giving a maximum of density to 
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copper and #/'«, by a chemical operation, we shall be at a loss, either to 
ascertain their origin, or to account for their wide dispersion. Such 
reliques, as it has been proved, are found alike in E^ypt and in Greece, 
in Great Jihtain, and in Ireland. To this it may be added, that the 
most ancient honze coins of India (of which I nave lately analyzed 
some that were found near the liyzantium of Larice, upon the Barygn^ 
zenus Sinus), consist of a similar alloy ; and I have reason to suspect 
tliat the bronze idols of 'I'ahtary, and of China, will, upon a chemical 
examination, be found to contain the same ingredients.” 

III. Parhelia, 

The following is an account of parhelia and other phenomena 
observed at Darlington, in the county of Durham, ob the 30th of Oct. 
J S23. 

'fhe writer saw it first at ten minutes past twclve. 

In a line with the sun, and equidistant from it, were two bright 
spots coloured like the rainbow, from one of whibh came a stream of 
light in a hpriaonfcal direction, 'fhese spots appeared to be the ter¬ 
mination of a bright semicircle, having the sun for its centre, and 
arching upwaitls. The most surprising pari of the sight was another 
arc diverging contrarywise, having the same or a larger radius, and 
joining the other at the hack, or outer side. The most beautiful part 
oCthe sight was another double arc, just like the one I have described, 
in or near the zenith; very bright, and having ail the colours of the 
rainbow, d'lic phenonienon, varying only in the degree of brightness, 
continued for three-quarters of an hour, and one of the spots remained 
len minutes longer. 

'file sky was nearly (»' t^uite cloudless, and very misty; the wind 
due north, i.ight clouds soon made their appearance after the arcs 
disappeared. 

A letter from the same observer, dated Nov. 17, 1823, gives further 
particulars, viz. 

'file two parhelia appeared on the external margin pf the prismatic 
.semicircle, at the two extremities of its horizontal diameter. The 
brighter one la.sted the longest. The colours were not very well 
detined; yellow predominated. The arcs nearest the sun had the 
least of colour in them, being scarcely more than bright or Juminous 
appearances ; the more distant ones had a good deal of oolour.- 

t also observed, whicli I think 1 tlid not before mention, about 90" 
tiorn the sun, and about its altitiule, a largo faintly hri^lit spot, and a 
light screak from it in a horizoi^al direction, both quite colourless; 
this w as visible nearly as long as the rest wf the phenomenon. 

It would be interesting to know over what extent of country the 
phenomenon presented the same appearance. In some parts it might, 
perhaps, appear more perfect. 

IV. Effect of Heat in lessening the Cohesive Force of Iron. 

A bar of malleable iron, three feet in length, and one inch square, 
was heated to 212°, and the machine for measuring its flexure being*in 
readiness, so that a weight||f 300 lbs, could be instantly let down upon 
the bar; while at the same time the observer adjusted the index: to 
zero. iThese operations having been effected in a cV)se and warm 
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raoiHf with as little loss of heat as possible, the windows were thrown 
open, the heating bath removed, and the effect of cooling observed. 

The flexure decreased as the bar cooled, and after it had remained 
two hours in or^er'lo be cooled down to the temperature of the room, 
which was 60°, the flexure had decreased* three*fourths of one of the 
divisions of the scale; and when the weight was raised from the bar, it 
returned through 14* divisions. Hence we may conclude that bj? an 
elevation of temperature equal to 212° — ,60° = 152 degrees, iron 
loses about a twentieth part of its cohesive force, or will bend one- 
twentieth more by the same load. This is ecjitel to about a SOOOth 
part for each degree.—-(Tredgold on Cast Iron, 2d Edit. p. 104.) ’ 

0 V. Correctness of Ureemvich Observations. 

(To the Editor of the Annuh of Philosoploy.) , 

DEAR SIR, ]il(ukman~sfrcvt., Dec. 20, 1824. 

In the October number of the Annals, a notice was inserted by mo, 
wherein it was stated, “ a communication has, we unde’^stand, been 
received from Mr. Jiessel, acknowledging that his catalogue of princi¬ 
pal stars requires a correction for instrumental flexure, thereby admit¬ 
ting the superiority of the Greenwich one.” It seems, however, that 
the accuracy of the report is by Messrs, Tilloch and Taylor contra¬ 
dicted ; * upon wdiat grounds, it is immaterial to inquire: but asra 
charge of misrepresentation is insinuated, 1 shall merely state, that a 
letter was sent by Dr. Tiarks (a German astronomer in the pay of the 
British Government), containing an extract of a letter (translated into 
English) which he had received from Mr. Bessel, couched in such a 
manner us to induce the gentleman to whom if was addressed, to trans¬ 
mit to Mr. Trougliton a note, Intbvniing him ot' Mr. Bessel's 
concession; and which note was shown to me, as well as to manif 
others, interested in these niatlers. Not, however, content with 
having done thus much, Dr. 'I'iurks subsequently called upon Mr. 
Troughton, and-^with much apparent satisfaction, personally communi¬ 
cated to him the same concession on the part of his friend; and among 
other things said, “ Bessel had acknowledged that had hu used B«nd'.s 
mode of observing sbqner, he should have gotten his latitude cor- 
recthj!' .And at this time tlicre can he no doubt but that Dr. Tiarks 
considered himself justitied in promulgating Mr. Bessel’s acknowledg¬ 
ment of the superior accuracy of the Greenwich catalogue. What new 
light may have since broken in upon this gentleman, 1 do not pretend 
to* know; it is right, however,, tlu' readers of the A7inals sliould he 
apprised, that the communic'ation was not made to them upon sjiglit 
grounds. Mr, Bessel also should be informed, that whatever “ idle 
reports ” {ifsuch they at present he) have gone abroad, are of OWman, 
not of British origin; and that they have been circulated by the indus¬ 
try of his own friend, and from a letter of his'own writing. 

Ja.mes South. 

I VI. British Miisenm and jEdinbiirgh Jleviexe. 

The author of an article in the Edinbjgrgh Review', on the British 

( * FlulQiopIuc«l Magftxine for November Istt, 
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Museum, would feel much obliged to the Editor of the Annals of Phi-- 
losophy^ if he would permit him, through the medium of the Annak, 
to correct a few errors which have crept into the above article, and 
which might be considered as instances of bad faith or ignorance were 
they not acknowledged to proceed from the hurry of the moment, and 
the want oi an opportunity of correcting the proof sheet. 

Page 382.—The price of the Elgin marbles is stated at 8(X)0/.; but 
it should have been 6000/. 

Page 385.—Murex Carinattts is misprinted M.carincelus, 

Page 389.—The paragraph beginning “ The purchases made two or 
three years ago by D^. Leach,” should have run thus:—“ The pur¬ 
chases made several years ago for the Museum included some extremely 
rare and splendid trochili, or humming birds, some of which would 
bring three or four guineas a piece.’*. 

Page 390, line 18.—“ This immense herbaruni,” shouid have been, 
“ His immense, &c.” 

Page 390.—The trustees are said to be 11 ; but they are now 43. 

Page 391.—They should have been stated 21 official trustees, 
including the tlirec principal Secretaries of State; 7 family trustees, of 
which 1 represents the family of Sloanc, 2 that of Cotton, 2 that of 
Harley, 1 that of Townley, and 1 Lord Elgin. The elected trustees 
are 15, making in all 43. 

There are a few minor errors of trifling importance, because they 
do not affect the accuracy of the statements : but the author has the 
satisfaction of knowing that bis strictures have produced a sensation in 
the quarter where he most desired it; and the next opening of the 
Muscunj will convince the public that his animadversions have pro¬ 
duced beneficial effects. Ho has been the cause of the destruction of 
nmnborlcss moths; and some of the insect treasures of the Museum 
liave been recently hrollght to light. He had but one object—-to call 
public attention to a great abuse; and if his zeal for the cultivation of 
a llivourtte study ha-s betrayed him into warmtii ol'expression, he Iiopes 
that he lias indulged in no unbecoming personalities. 

An Old Coiirkspondknt. 


Article XVI. 

NEW SCIENTIFIC BOOKS. 

PRK»>AK.lNr, KJR PUKUCATlOK. 

M. dc la Beche will shortly j^TiblSh a Selection of the Geological 
^lemolr.s contained in the Aniiales des Clines, together with a Synop¬ 
tical Table of Equivalent I'ormations, and M. Brongniart's Table of 
the Clas.sification of Mixed Rocks ; in 1 to1.8vo. 

Mr. C. Ohattielcl has in the press a Compendious View of the History 
of the Darker Ages, with Genealogical Tables; to form 1 vol. Svo. 

A Guide to the IMoaut’s Bay and the Land’s End, comprehending 
the Topography, Botany, Agriculture, Fisheries, Antiquities, Mining, 
Mineralogy, and ('cology, of Wertei'i Cornv/all: Second Edition, 
lllestratcd Iri Engravings on Copper and Wood. By a Phjsician. 
To form 1 pocket volume. 
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Puttnti, 


[Jak. 

Article XVII. 

, NEW PATENTS. 

Sir W. Congreve, of Cecil-strcet, bart. Strand, for various improve¬ 
ments in fire-works.—Oct. 16. 

A. Buchanan, ofCathriue Cotton Works, (ilasgow, merchant, for 
his improvement in the constfuction of weaving looms impelled by 
machinery.—Oct. 16. 

J. Hanking, Esq. Nevi'’ Bond-street, Westti/linstcr, for his newly 
invented means of securing valuable property in mail and other stage 
coages, travelling carriages, Avaggons, caravans, and other similar 
public and ffrivate vehicles, from robbery.—Nov. 1. 

G. Hawkes, Lucas-place, Commercial-road, Stepney Old Town, 
Middlesex, ship-builder, for his improvement in the construction of 
shin anchors.—Nov. 1. 

G, Hawlres, Lucas-place, Comraorcial-road, Stepney Old Town, 
Middlesex, ship-builder, for certain improvements oncapstans.— 
Nov. 1. 

W. Burdy, Fulham, mathematical-instrument maker, for his anti¬ 
evaporating cooler to facilitate and regulate the refrigerating of worts, 
or wash, in all seasons of the year, from any degree of heat between 
boiling and the temperature required for fermenting.—Nov. 1. 

T. F. Ginison, Tiverton, Devonshire, Gent, for variou-s improvements 
in addition to machinery now in use for doubling and twisting cotton, 
silk, and other fibrous substances.—Nov. 6. 

T. Gowan, Fleet-street, Loudon, trnss-mamifacturer, for certain 
improvements on trusses.—Nov. ii. * 

J. Day, Esq. of Barnstaple, Devonshire, for certain imjirovements in 
percussion gun-locks applicable to various dc 'criptions of fire-arms.— 
Nov. l.'J. 

J. Ward, Grove-road, Mi!^-End-road Middlesex, iron-Coimder, for 
certain improvements in tlie construction of locks and other rasteiung.>. 
—Nov. 16. 

S. Serviil, ofBroAver’s lliil, Bisioy, Gloucestershire, clothier, for his 
new mode or improven'ieiit for di'(.*.ssir;g of woollen or otlier cloths.-- 
Nov. 18. . 

R. Green, I.isle-street, .8t. Anne, Middlesex, sadler.s' ironmonger, 
for certain improvements in consiructing gambadpes or mud-boots, 
and attaching spans thereto, and part of which said improvements are 
also applicable to other boots.^—Nov. 1.6. 

R. Stein, Tower Brewery, Tower-hill, brewer, for his improved con¬ 
struction of a blast-furnace, and certain apparatus to be connected 
therewith, which is adapted to burn or consume fuel in a more eoono- 
mi cal and useful manner than has been hitherto practised.—Nov. 16. 

J. Gillman, Newgate-street, silk warehouseman, and J. H. Wilson, 
Manchester, silk and cotton manufacturer, for certain improvements 
in the manufacture of hats and bonnets.—Nov. 18. 

Heathcoat, Tiverton, Devonshire, lace-manufacturer, for a ma- 
<*ine for the manufacture of a platted substance composed either of 
silk, cotton, or other tliread or yam.—Nov. 20. 
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VII. Manii/acture of Pianoforte Wire. 

(To the Editor of the Amtals of Phtlosoji/n/.) 

I 

SIR, London, Qct. 8, 1823. 

I should feel much obliged to you, or any of your correspondents, 
for the communication of any particulars respecting the manufacture 
of pianoforte wire, and the cause of the very decided superiority of 
what is called Berlin steel wire over all that is made in England. Have 
any of the new alloys of steel and silver, &c. or lias Mr. Brookedon’s 
method of drawing through conical holes made in diamonds, rubies, 
sapphires, or other hard stones, been tried, to make pianoforte wire ? 
Considering the great quantity and value of the wire used in musical 
instruments, made in the greatest perfection in this country, it is to bo 
lamented that our wire-drawers suffer themselves to be excelled by 
foreigners. 

What mode of w'hitening brass wire will best preserve it from oxi- 
dizement, and least injure its elasticity ? 

I am, Sir, your constant reader, M. A. 


Article XXII. 

NKW SCIENTIFIC BOOKS. 


rRKi’AKivo KIR 

Hr. Uwins will shortly publish a ('ompendium of Medical Theory 
and Practice, founded on Cullen’s Nosology. 12mo. 

Thomas VSandwith, Ksq. has in ,the press au Introduction to Anatomy 
and Physiology; in a duodecimo volume. * 

Janies Buckingham, Esq. .\uthor of ‘ Travels in Palestine,’ will 
shortly publish ‘^'fravcls among the Arab Tribes inhabiting the C'oun- 
tries East of Syria.’ 

An Account of the Life and Writings of the late 'riiomas Brown, 
MD. Professor of Moral Philosophy, Edinburgh; the Rev. David 
Welsh. • 

JUST in/HMsnco. 

The Westminster Review, No. I. (is. 

A*^second edition of Mr. Trpdgold's Ks.say on tlie Strength of Cast 
Iroh and other Metals, much augmented, particularly in the kixperi- 
mental Parts, and the Illustration of the Application by popular 
Examples. 

Pathological Observations; Part I.—On Drop.sy, Purpura, and the 
Influenza of the latter emj of tlie year 1822, and beginning of IS2.‘i, 
&c. By W. Stoker, MD. Senior Physician to the Fever Ilo.spitai, 
Dublin. 8vo. Ss. 

Edinburgh Medical and Surgical .Tournal. No. 1. New Series. 
8vo. 6^. 

An Essay on the Inventions and Customs of Ancient ..'/id Modern 
Nations in the*^Use of W’ine and other Liquors; with an Hfetorical 
View of the Practice of Distillation. By Sain. Morewood. 8vo. 12«. 
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Articlk XVIII. 

METEOllOLOGICAL TABLE. 


Rauometkh.I rrijsRMO.METJR. j i iDamcll’s hyg. 

^ Wind. I Max. j 3Iin. Max. | Min. j Evap. Rain. at noon. 

11 thMon. ! 

Nov. ] N W 30 22 29 ’86' 45 27 j — ' 


2 N W 30-23 30 * 10 '; 40 ' 25 

3 N W 30 -It) 29 - 83 , 43 j 32 


4S 

W 29*83 29-74' 

49 i 

1 44 


2! 

3 

K 30-03 29*741 

50 

; 44 


i 19 

6j 

K 30-03 l;>0*03i 

38 

48 


4ll 

7iN 

W 30-27!30 03 

35 

30 


27 ' 

SiN 

W 30-.5030-27l 

36 

38 



9iiV 

F.30*6'l|30-30! 

46 

32 



lo: 

30-68' 30 - 61 ! 

46 

29 



11 

130*68130*57: 

42 

23 



12) 

'30-3730*54i 

40 

21 



13 ' 

!30-54'30-tl.' 

43 

2.3 



ll.S 

W!.*10-44j30-3.'ii 

44 . 

32 



13 N 

W'30-19|30*36i 

50 

36 



16 

N ;30-3030-49; 

51 

33 

•51 


17 N 

W;30-52!;50-50' 

42 

37 



IH'.N 

f;30-3 1 30*3;7' 

4S 

42 



19; 

E !30*33 30'18| 

40' 

40 



20 s 

W|30-2Sj30*l? j 

51 

10 



21: 

W b()-28:30*12' 

48 

45 



00 y 

W bo -12 30-07 

47 

39 



23'S 

W;30-I7j30-12| 

48 

43 



24lS 

Wi30-3I|30-I2i 

50 

4o 



23 S 

Wi30-34;30-3r, 

50 

41 



26 N 

W 30-33I30-30 

48 

44 



27 S 

W30-30!3()*'.5 

d*-’.. 

, 45 



28 S 

W 30-13 29-85 

49 

45 


35 

29 

S 29*83l29*60j 

32 

44 


13 

30lS 

W 29 79i 19 - 59 ] 

57 

50 

•35 

13 


30-68 29*59l 

58 

1 21 

t 0-86 

1 1*721 


The observation!) in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A dash denotes .hat 
the result is included in the next following observation. 
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RKMAHKS. 

• 

Eleventh Month— Cloudy. 2. Fine: white frost in the morning, "White 
frost: foggy. 4. Cloudy. 5. Rmny. 6. line, w Ifiiiny. 8, Cloudy. 1). Imuc. 
10, Very line, II. Fine. 12. Fine: hoar frost. Itl. Ditto. 14. Hoar frost: 
foggy: overcalt. 15. Overcast. 16. Very line. 17. Overcast: a little rain in tltc 
morning. IH, 19, Overcast. 20. Fine. 21—24. Overcast. 25. Foggy morning: 
ovcrc.ist. 2ti, 27. Overcast. 28. Cloudy. 89, Kainy. 30, Cloudy. 


KESlJI/rs. 


Winds; NE, 2; E, 6; S, 1 ; SW, 12; W, I ; NW, 8. 


llaromctcr; Alcan height 

For tlic montli..... 30-23.'l inches. 

For the lunar period, ending the 25th. 30-183 

For 15 days, ending tire 13th (mwn soutli).30*145 

« 

For 12 days, ending the 25th (moon north) . .30*308 

Thermometer: Afean height 

, For tlic month. 43*115'^ 

For the lunar period.... 42*550 

For 30 days, the sun in 8corpio...42*433 

Evaporation.‘l.‘.. 0*86 in. 

. 1*72 


4 

Lalolulorii. Slrdljoi d, T-eeJJth Munih. 22, 182.3, 


11. IlOWAKD. 














ANNALS 


t 


PHILOS () PII Y. 


I'EBRUAllY, I8J-I. 


Article I. 

F,ipcnnu uis dii (he S/ti/iili!if of FinalBodies. 

[iy ( uL l^eauloN, rilS. (With a I.MaU'.) 

(i ii tile ralihu' <*t’ tliP AiniaU of l^liiloAiiifn/ 

DI'IAR SIR, Viush'i/ lli..illu Ji<». L I8‘J4. 

In lilt, vear 1 T!jS a (h.x^ui'-'ilion !.>u (Iio stability of ships l)y 
’hat ('i;l(^l)rat(:(! aiuU.'nun'jul niathotuatirian the late Miv Atwood, 
aa.-i load bci'ore the I’oval Sociotv.* and published in the Traiis- 
aetioiis. As this work j.n alioued to beMip('i'ior to any otln.’r on 
the ^;une subject in the Faiolish lunp;uau;e, it iiiaC' not bo tuiao 
cejRal)!c to those coiuannod in l!».e [)Ianni!e^- or building- of ves¬ 
sels, to have this gentleui.ui’s the.oretit'al dvdiictitnis submitted 
to t.h(' test ot experiment; lor however satisl'actory ioathf;matical 
reasoning may be. to the seieiitihc, the generality of readers arc 
more fully conviucctl by expcrinuhital proof. 

1* romam, dear Sir, yours very truly, 

i\l\KK IL'AUIOY 


The. ap))aratus with which tlu'so experiments were made ib 
similar to the one described and illustrated by a plate in the. 
Aiinals of Pl/i/osapitif i'or Alarcdi, 181b, ayd t.o which I reijiiest 
your readers will re(‘er. Improvements, however, were made on 
the jnesent occasion, by fixing two pieces of woorl in a diagoicjil 
direction, one on each side of the mast, to prevent its bending 
by the inclini’^g weight: and for greater sec.nritv, their lower 
extremities were firmly tied to the transverse pnjee that con- 
Ae w ISeriesf v o l . v 11 . o 
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nected the sides of the model, and through which the mast was 
inserted. A seeond alteration consisted in a more accurate 
adjustment of tlie centre of gravity at any given point of the 
figure wlien loaded. Raising the ballast (bars of load) at first 
nearly produced this eftect, which was afterwards determined 
with greater nicety by pouring sliot into a cup fixed upon the 
top of the mast, 'i bis contrivance so well answered the intended 
purpose, that tlie results of several trials were found not to vary 
from each other more than five-hundreths of an inch. 

Dillerent I'ormed bodies were used, measuring in breadth ten 
inches, and in length fourteen inches, or within a few lumdredths 
of an inch of fourteen. The immersion in vvater, with the 
excc{)tion of the three last, was four imdies, or two-iifths of the 
width, ’i'he total depths were various, those bodies whose sides 
projected outv^'ards requiring greater depth than those with sides 
inclining inwardsand for this reason, the (sdge of the former 
when inclined becomes sooner level with the surface of the 


water. 

Fig. 1 has the sides yw/v///V/ to the plane of the mast both 
a]>ovc; and beneath the water line. 


Fig. w has the sides projecting !.> degrees ontn uyd vibovo the 
waterline, and parallel to the masts und(;r. 

Fig. 3 has the sides inrdining innards 15 degrees aliovc the 
waterline, ami parallel to the plane of the masts under. 

i’ig. d has the sides projecting oiilivards, and at equal incli¬ 
nations (1.5 degrees !>otii above and beneath tin- waterline). 


Fig. 5 has the sides inclining inn ards and at oipud imdina- 
lions (15 degrees) to the plane oi t.lic masts above and below the 
water line'. 


Fig. () lias the sides coincident Avith tlie surface of n/Undvry 
the vertical sections Ixniig e([ual circles, 

log. 7 has tlie vertical sections terminated by the arcs of a 
parabola. 

Figs. S, I), 10, refer to the experiments made on the greatest 
veitical section (or midship bend) of an 1<S gun brig, the Leopard 
of 50 guns, ami the Howe of 1‘7() gnus. 

In tig. I (Flute XXVI), I) A is the surface of the water wlien 
the vessels iioat upright. (.1 11 the water lim; when they inehne 
30 degree's. F refers eq.'UiflyTo tlie centres of gravity of tlie 
displaced Ihiid when the ligiue, (ioats lioiizoiitully, and to the 
models in the lirst set of exjieiiments. (r is the centre of gravity 
of the model in the second set ol experiments ; the distance E(i 
being 1*3 inches, or of the bre adtli ]> A ; F R, and (1 r, are 
the lever on which the water acts to re-establish the vessel in a 


vertical {losition. M is the meta centre, or point below which 
tile vessel’s centre of gravity ought always to be situated to 
prevent its oversetting. ^ 

The displaced water, as well as the weights applied to incline 
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the vessel, were calculated in ounces, drachms, and scruples, 
and afterwards reduced to the decimal parts of an ounce, three 
scruples in this case being equal to one drachm. 

Example —Model 1 .—Experiment 1.—Thb total depth of 
the model being 7*1 inches, the height of the centre of gravity 
is subtracted in each experiment, and the length of the mast 
(measuring from the centre of gravity of the model to the apex), 
‘20*9() inches being afterwards added* gives the length of lever 
at which the weights are applied to produce the various inclina¬ 
tions of 5° 10'^, 15°, ‘20°, 25°, and 50°, Ther. The centre of 
gravity in Exper. 1 being situated two inches above the bottom 
of the model, and coinciding witli the centre of gravity of the 
displaced fluid, the weight 2*2250 oz. being applied to the mast 
will incline it 5°. ft is obvious that to restore the vessel to its 
original vertical position, the momentum of the water must be 
equal to that of the inclining power. If, tlierfefore, the momen¬ 
tum of tlie effort to incline the vessel (that is to say, the weight 
applied, muiti})Iied by the length of the mast) be divided by the 
weight of the displaced water, the quotient will be the length of 
lever E R on which the wabT acts. 

Erprrimenl 1 .—Model 1, inelii\ed 5°.—The inclining weight 
is 2*2239 ounces, the length of lover 2()-0() inches, and weight 


of the displaced water 324*52 ounces, then 


a-yy.sg x sB ofi 


= -18 


or R. By proceeding in a similar manner, the length of lever 
is obtained for 10°, 15°, 20°, 25°, and 30^^. It should be men¬ 
tioned, that after the vessel had been inclined on one side, it 
was turned and inclined on the other, by whicli means if the 
mast was not prrp(*ndirular, or there w*ds any inaccurflcy in the 
fonn of the model or manner of placing j.he ballast, it was imme¬ 
diately ])erceive(l, and the error corrected in lakiiyg the mean of 
the two experiments. The difference, however, seldom amounted 
to two drachms, and in general was much less. 

Tlie result of tlie second set of experiments proved the accu¬ 
racy of the first, the altitude of the point M being neiirly the 
same in both cases, as may be set'u on reference to the annexed 
tables. • 

(.’ohmm 1 shows the angles of inclination, ('oluinns 2 and/), 
fhc w^eights that j)rodnc(al that inclimtion. Columns 3 and 7, 
the length of lever E R and G r. CJolumns 4 and 8, the lever 
E R and G r, calculated by Air. Atwood’s theorem. Columns 
5 and 9, the height of the point, M above the point E, and 
found in the following manmu-:—As the sine of the incliiration 
: E R or G r ;: radius : E M or G M. * When the centres of 
gravity of figs. I and 7 coincide with the centres of gravity of 
the dis])laccd fluid, their stability, allowing for the altendaht 
inaccuracy of ^jxperiments, will be the same as shown by the 
Jiubjoined calculations.* 
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5 

0-18 

X 324-52 = 

58 

0-20 

X 

215-97 = 56 

10 

0-36 

X 324-52 = 

117 

0-53 

X 

215-97 = 115 

15 

0-55 

X 324*52 - 

17S 

0-81 

X 

215-97 = 175 

20 

0-75 

X 324-52 = 

243 

1-11 

X 

215-97 £= 240 

25 

{)'97 

X 324-52 = 

315 

1-45 

X 

215-97 = 313 

;io 

1-22 

X 324-52 = 

39b 

1-83 

X 

215-97 = 395 


Fio's. 8, 9, 10, arc the greatest vertical sections of three men 
of war. 

'fhe object in Jiiukiug these experiments was to determine 
how much the nieta centres of these j)arts of the ships are 
elevated above tluj load water liiK). Each tigure was submitted 
to two e^^periincnts, for determining the height of the nicta 
centre above the centre ol' gravity of the displaced fluid. These 
two AV(!re then added together, and the draught of water sub¬ 
tracted. I'or instance, the 18 gun brig inches, the mean 
height of the ineta centre (sec Table V 111 and Exper. 1) above 
the point E, being' added to inches. Tlie centre of gravity 
gives 5'4() indies, from which deduct 3'()0 the draught of water, 
and the remainder 1'8() nill be tlie quantity s<mght. The beam 
of a man of war of this size is oO feet, and 30 is b'OB 

feel, which is the height ol’ the brig’s meta centre above the 
water when inclined iK-tween lo'^and ‘20". (S(!e Table Vlll.) 

The mean height of the Leopard’s meta centie above the 
centre of gravity of the . water is 2'38, to which add 2'3H, and 
from the total sulitract 4-1:1, the remamderis the rlistance 
of the meta centre aliove the line of floatation, or ('-o pitrts of 
the breadth. The beam or greatt-r breadth of this 30 gun ship 
is 39 l fee*^, -tfid u of39-,|,, is 2*19 feet, the meta centre’s height, 
w'hich point may be considered as stationary. 

The mean height of tnc meta centre of the ilowo above the 
centre of gravity of the displaced water is" 2'20 inches, to which 
add 2'43, and deduct 4*27 (tlie draught of water). The remainder 
iVo of an inch is the meta centre’s altitude above the 

water, (V of the width. The greatest breadth of the 120 gun 
ship is 54 feet 5 inches, or 54-417 ; ol‘54'4]7 is 2*27 feet, 

the Howe’s meta centre above the load water, line. The meta 
centre being stationary, jiroves that the midship bends of the 
Ifoward and Leopard are ni gir*-.-,! im-asure circular. 

The centre of gravity of tin; disphua-d water of the men of 
war was determined mechanically, and the columns in the tables 
headed Theor. are not filled up, it being impossible to give any 
gcner-.il rule for tinding the (;entre of gravity of bodies fonneil 
by difl’ererit curves or mixed lines. 

Although the theory of stability is perfect, yet the calculations 
are attended with cons'dernble trouble, especially in complex 
forms, such as the hulls ot ships, which require the labour of 
months. Under these circumstances fe not the mechaiiic'al 
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method adopted in these experiments of finding the meta centre 
by first suspending the model on pivots, and then inclining it 
in water by weight, the preferable mode of proceeding ? I have 
reason to believe that with proper attention, hnd provided the 
pivots turn on friction rollers, the centre of gravity could be 
ascertained within the hundredth part of an inch. 

A most essential point in sliip building is the framing and 
putting together of the materials. 'Ibis is now sowed performed 
through the eminent skill and superior abilities of Sir Robert 
Seppings, as to render it doubtful whether this liranch of naval 
mechanism admits of further extension. These oliservations, 
however, will not apply to another subject of navjd science. 
Indeed it seems scarcely credible that in the fiist maritime 
nation in the world, one whose very existence depends upon its 
shipping, and upon the building of whosi men of war millions 
and hundreds of millions have been expended from the time of 
Henry VIII. to the present day, no stales ol'experiments on tin; 
resistance of tliiids sliould iiave been undertaken by authority. 
Sliould tliis unaccountable neglect be ]>alliate(l by llie trite 
remark, that that which is found to answer in smooth water is 
inaj)j)licable to rough, it may lie answanvd, that banerson in bis 
octavo book of Mechanics, p. ) IH, ^peaking i.if a wateh kee}»ing 
time at sea, declares that “ to sM))pose anv regular motion (‘an 
subsist among ten tbousami irregular motions, and in ten tliou- 
sand did'erent direetions, is a most glaiing absurdity,” vet not¬ 
withstanding the pr('dieti<m ofthis etb hrati'd writer, ebrononie- 
t('rs arc found to be of most essential us(;, and as siieli taken on 
board most ships of value. Vosids propelled ]»v strain now 
(•ros.s from I'almoutb to Spain and back, vet not uTany' years 
liav<‘ ('lapsed since this mode ol navigation was declared utlei'K 
impracticable. , 

The exp(;uei! of making a eoinplcte set of ( vperimeuts proba¬ 
bly would not exceed the value ol the main mast of a single hue 
of battle ship ; and a more eonvauiieid and .(•ligilih,' situation for 
condiK'ting such, experiments eannoi bi- found than tlu5 King’s 
Rock \ aril at WOolwieh. Suck au muleitaklng is absolutclv 
necessarv for discovering the solid of the least resistance, and 
for the improvement of the hulls of vessels; and winii the 
immense importanea' is eonsidered of»so easy and indispensable 
an elncidatiou of this interesting 'nU ill iindeistood braneh of 
physics, it is hoped that th-e nav al administratum oi'my l.ord 
Melville, which has already done so imieh tor the piouiolion of 
science, will not consider the oj finl(h as unworthy of 

notice. I’werv member of the community must parlieipatf' in a 
wish that bis liOrdsbi[) may be ph'ased to issue ilirections for 
prosecuting an incpiiry, of which the success cannot be diuilited, 
if the investigj|xtiou be committed to the skill, science, and veal, 
which at present distinguisli the Maw (.)Hict‘. ^ 
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Mode! 1. 

< t. 

Weight of water displaced 324*52 ounces, 

Exp. I. Exp. 2. 

Lever 26*06 inches. I^cvcr 24-16 inches. 

Centre of gravity 2 inclres.* Centre of gravity 3-3 inches- 


Deg. 

1 Ox. 1 

E R 1 

Thcor, 

M C 

Oz. 

Gr. 

Theor. 

M C 

5 

1 2-2230 ' 

0-18 ' 

0-18 

2-03 

0.83.3.3 

0-06 

, 0-07 

2-03 

10 

i 4-46.3.5 

0-36 

0-37 

2-06 

1-7.569 

0-13 

; 0-14 

2-07 

15 

6-84.37 

0-3.5 

0-56 

y. 

2-7777 

0-21 

! 0-22 

2*12 

20 

( 9-294-2 ; 

0-73 

0 76 

2-18 

3-9383 

0-30 

1 0-31 

2-18 

25 

j i-2-(w9 : 

0-97 

0-97 

2-.30 

5-42<)2 

, 0 41 

0-42 

2-28 

30 

1.5-136 ; 

i 

1-22 

1-22 

2-13 

7-2161 

; 0-.55 

0-36 

2-41 

1 

2 1 

.3 ' 

4 

3 

1 « 

! 7 

8 

0 


Taulk fl. 


JModel 2. 

W'eight of water displaced 324-52 onnccs. 




Exj). 1, 




Exp. 2. 




Lever 26-66 inehes. 


I,ever 23*36 inches. 



Centre of gravity 

2 inches. 


j Centre of gravity 

■X. 

Deg. 

Oz. 1 

E R 

' Tl'.eor. ! 

M C 

1 ,.z. 

1 <ir. 'Theor. i 

M V 



0-18 

0-18 

2 09 

j 0-S.137 

0-0(i 

0-07 i 

2-06 

10 

4-.500O [ 

()-.37 

0-41 

2-12 

1-8431 

0-18 

0-18 

2-13 

13 

7-o*4f;s 1 

0-58 

()-.59 


.3-0156 

0-23 

0-25 

2-21 

20 

9-7187 1 

0-80 

0-82 

2-,3:l 

1-.5156 

0-35 

0-37 

2-33 

23 

12-9.-12 1 

1 -06 

1 -08 

2‘.>l 

6-1219 

0*50 

0-5.3 

2-19 

.30 

16-661 1 

1-.37 

1-38 

2-74 

9-0625 

0-7 1 

0-73 

2-72 


3 4 6 ft 


Tablk in. 

Jlodel .3, 

Weight of water disjdaced 324-r)2 ounces''. 

Exp. 1. Exp. 2. 

Lever 26-10 inches. • Lever 21-80 inches. 

Centre of gravity 2 inches. j Centre of gravity 3-.3 inches. 


Deg. 

L"" 

E It 

Theor. j 

31 C 

1 Oz. 

Gr. 

Theor. 

M C 

5 

2-1929 

0-18 

0-lH 

2-02 

mm 

] 0*8177 

0 06 

0-06 

202 

10 

4-3073 

0-35 

0-35 

1-99 

1-.5677 

0-12 

0-13 

1-99 

15 

6-4062 

<)-52 

0-53 

1-99 

2-333.5 

" 0-18 

0-20 

1-99 

^0 

8 5312 

0*()7 

0-71 

2-01 

3-1667 

0-24 

0-26 

2-01 

25 

, 10-797 

0-87 

0-89 

2-05 

4-1198 

0-31 

0*34 

201 

30 

1 13-203 

1-06 

1-08 

2-12 

5*2604 

0-40. 

0-43 

2-10 

I 

2 I 

3 

4 

3 

6 

7 

8 

. 9 
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Table IV. 







Model 4. 





• 

Weight of water displaced 359*14 ounces* 





Exp. 

1. 

1 

1 

Exp. 

2. 



Lever 26*7 

1 inches. 

i Lever 25*41 inches. 



Centre of gravity 1'5).3 incli. 

j Centre of gravity 3*23 inches. 

Deg. 

<)?.. 

E K 

Theor. | 

51 C Oz. 

Or. 

Theor. ] 

M C 

5 

2*nm 

0-16 

0 17 

3-80 0-6094 

0-04 

0*06 

.3-7.3 

10 

4*5()V.5 

0-34 

0-35 

3-8S 1*5260 

Oil 

0-12 

3-85 

15 

7-322‘) 

0-54 

0-56 

4-0.3 2-8177 

0-20 

0-23 

400 

20 

1 IIH.5W 

0-78 

0-77 

4-20 4-5469 

0*32 

^•3.3 

4-17 

25 

! 11-427 

1-07 

1 (19 

4-47 7-0104 

0-.50 

0-.54 1 

4-40 

.‘10 

! 19-2»i() 

1-43 

1-43 

4-79 i 10 417 

0-7 1 

0-78 1 

4-70 





« 

7 

8 

9 




T.aoi.i- V. 







51..del 5. 






Weight of water displaced 2SU-96 ounces. 





E.sp. 

I. 


Exp. 

^ • 



Lever 2()-0.3 inclies. 

liCViT 24-73 inches. 



Centre of 

gravity 2-06 inches. 

Centre of gravity 3-36 inclies. 


Oz, 

K K 

Theor. 

51 C Oz. 

(Jr. 

; Theor, | 

.M V 


2-1.302 

0-19 

0-20 

2-19 0-!t;i75 

0-08 

0-08 

2-22 

10 

•M,S2.3 

0-37 

0'.37 

‘2-16 1*74 IS 

0 15 

t>-14 

2-16 

15 

6-()!l.37 

0 55 

0 ,57 

2*11 2-4S9t; 

0-21 

0-2,3 


20 

.S-OlOl 

0-72 

0 74 

2-10* .•}-2()S3 

0-27 

0-29 

2-10 

25 


0-.S9 

0-91 

2-11 .3-!).s96 

0-.31 

0-.36 

2-10 

;u) 

11-H75 

1*07 

1 -09 

2-1.3 1 l-’tSlo 

0-41 

0-44 

ISJ 

1 

i 


1 

(i 


8 

9 




Tab 1,1. VI. 







."lluilyl 6, 






'"Weight of water displaced 240-74 ounces. 





Exp. 

1. 


Exp. 

2. 

• 


licvcr 25-7.3 inelies. 

liCVcr 21*33 inches. 



Centre of gravity 2-33 inehc.s. 

Centre of gravity 3*63 inches. 

Dig. 

j Oz. i 

E 11 

, 'I'lieor. ] 

M C Oz. 1 

Ur. 

'rheor. j 

ill C 

5 

2-1710 

0-2.3 

i 0-24 ' 

2*1)6 j 1-1667 ' 

0-12 

1 0-l.t 

2-65 

10 

4-3177 

OK) 

0-48 

2-66 1 2-32'29 i 

0-2.3 

0*26 

2-65 

15 

U-1271 

0-(i9 

0-72 , 

2-65 1 3-4111 i 

0-.‘{4 

n-.‘i7 

2-tit) 

20 

8-4G8T ' 

0-90 

0-96 

2-65 4*1896 

0-45 

■ 0-.51 

2-(>.3 

25 

10-547 1 

M2 

M8 

2-66 5.5208 

0-56 

0(i3 

2-6*2 

30 

12-583 1 

• 

1*34 

1-40 

1 

2-69 6-5417 

0 66 

0 75 

2-62 

1 

* « i 

Ik 

3 

i 4 

1 _ . ■ 

5 6 i 

^ • 

i 8 ' 

9 
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Model 7. 

Weight of water displaced 215’97 ounces. 

Exp. 1 ■ ' Exp. 2, 

Lever 27-08 inches. ! Lever 25 78 inches. 

Centre of gravity 2-4 inches, ; Centre of gravity 3-7 inches. 


Deg. 

|__o.. ■ 

E K 

Theor, 

M C 

O/. 

Gr. 

|Theor. 

M C 

5 

2-102! 

0-26 

0-27 

3-02 

I 1-2708 

0-21 

0-lG 

3-04 

10 

4-2375 

0-5,3 

0-55 

30G 

1 2-58.35 

0-31 

0-32 

3-07 

15 

6-4(jt)(» 

0-81 

()-84 

3 13 

i 3-9087 

0-47 

0-50 

3-13 

20 

K'8til6 

1-11 

1-11 

3-25 

1 .5-5109 

0-00 

0-09 

3-24 

25 

11-.588 

1-45 

l-4t) 

3-41 

1 7-4427 

0-89 

0-91 

3-40 

30 

11-.508 

1-82 

1-.S3 

3-05 

■ 9-7801 

1-17 

.i ‘ 

3-64 

1 

■ ' 1 

! 

3 . 

4 


6 

7 

! 8 

9 


Table VIII. 


18 (Jun Brig. 

"Weight of water disjdaced 186‘96 ounces, 

Exp. 1. I Exp. 2. 

Ijever 2.'>-3.5 inches. Lever 24 05 indies. 

Centre of gravity 2-24 inches. Centre of gravity .7 j 4 indies. 


Deg. 

O^. 

E K 

Theor. 

M C 

Ox. 

Gr. 

(Theor. 1 

M C 

.5 

2-1140 

0-29 


3-29 

1-3020 

0-19 


3 31 

10 

1-1979 

0-.57 


3- .8 

2-0007 

0-.34 


3-27 

1.5 

0-18-23 

0-81 


3-21 

,3-927 1 

0-50 


3 25 

20 

8-052,1 

1 -09 


.3-19 

5-0117 

0-0.5 

i 

.3-20 

25 

9-8958 

i-.3t 


3-17 

0-00189 

0-78 


3-IT 

30 

11 -03.5 

1 -.58 


.3-15 

7-1140 

0-91 


.3-13 

1 

o 

.3 

Alc.-iii 

3-22 

l> • 

7 

Mean 

3 22 


Ta b 1.1<- 1 .X. 

I.eopard of 50 guns. 

Wdglit of water displaced 27 I -7 1 ounces, 

Exp, 1. ^ ’**“' i Exp, 2. 

Lever 2()-15 inches. Lever 24-85 indies. 


Centre of gravity 2-.18 inches ■ (\*ntre of gravity .3-68 inches. 


Deg. 

Oz. 

j E H 

Thc(»r. 

.MC 

1 Oz. 1 

1 ! 

Gr. 

]Theor.; M (’ 

.» 

2-1502 

i 0-21 

1 

2-38 

1 •0260 

0-09 

i 2-38 

10 

4-2.500 

! 0 11 

j 

i 

2-30 

2-0<)Ol) 

0-18 

2-35 

15 

6-37.50 

0-01 

j 

2-37 

3-0417 

0-28 

2-37 

20 

8-458.3 

! 0-81 

1 

2-38 

4-0573 ' 

0-.37 

; 2-38 

25 

10-536 

1-01 

1 

2-40 

5-057.3 

0-46 

! 2-39 

30 

! 12-510 

1-20 

1 

i 

2-41 

5-9375 

0-54 

;i 



i ' 3 

^ j 


- »• 


i Mean .Ij-SS 

1 

2 

Mean 

2-.38 

6 

7 



i 

t 

4 

5 



i 8 9 
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Table X. 

^ Iloweof 120 guns. * 

Weight of water displaced 285*U7 ounces. 

Exp. 1. Exp. 2. 


licver 26’13 inches. Jjever 24‘8S Inches. 

Centre of gravity 2‘43 inches. • Centre of gravity 3*73 inches. 


Deg. 

Oz. 

E R 

] Theor. ! 

M C 

Oz. 

Gr. 

Theor. 

MC 


2*1458 

0.20 

i i 

2*2.5 

0*96.3.5 

0*08 


1 2*26 

10 

4*2760 

()*.39 

1 

2*2.5 

1-9062 

0*16 


1 2*25 

15 

6*3802 

0*58 


2*25 

2*8281 

0*24 

• 

I 2*25 

20 

8*4002 

0-77 

1 I 

2*24 

3*7552 

0*33 


; 2*25 

25 

10*495 

0*96 

i 

2*27 

4*6458 

0*40 


i 2*25 

.30 

12*500 

1*15 

; i 

2*29 

5*5669 

0*48 


' 2*27 

1 

2 

.*{ 

Jlean 

2*26 

6 

’ 7 

Mean 

i 2*26 


• 


! 4 

5 

, 


8 

! 9__ 


Article IL 

On (he lAqnefiU'lion of Chlorine and other Gases. By M. Fara¬ 
day, Ohoiaical Assistant in the Royal Institution.* 

I TOOK advantage of the late cold weather (Feb. and March, 
1823), to procure crystals ofhydrafc of chlorine for the purpose 
of analy.sis. The results are contained in a short paper in the 
Quttrterly Journal of .Science, vol. xv. Its composition is very 
nearly 27*7 chlorine, 72*3 water, or 1 proportional of chlorine, 
and 10 of water. 

The President of the Royal Society having honoured me by 
looking at these conclusions, suggested, that an exposure ofthe 
substance to heat under pres.suri, would probably lead to inte¬ 
resting results ; tlie following experiments were commenced at 
his re(juest. Some hydrate of cb.'orine was prepared, and being 
dried as well as could be by pre.ssuYe in bibulous j>aper, was 
introduced into a sealed glass tube, the upper end of which was 
then hermetically closed. Being placed in water at GOA it 
underwent no change; but when put into water at 100°, the 
substance fuscal, the tube became filled, with a bright yellow 
atmosphere, and, oai examination, was found to contain two fluid 
substances : the one, about three-fourths of the whole, w as of,a 


* Absiracacd from tw'o papers in the Phil. Trans, for 1823, Part II. 
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faint yellow colour, having very much the appearance of water; 
the remaining fourth was a heavy bright yeLow fluid, lying at 
the bottom of the former, without any apparent tendency to mix 
with it. As the'tube cooled, the yellow atmosphere,condensed 
into more of the yellow fluid, which floated in a film on the pale 
fluid, looking very like chloride of nitrogen; and at 70° the pale 
portion congealed, although even at 32° the yellow portion did 
not solidify. Heated up <o 100° the yellow fluid appeared to 
boil, and again produced the bright coloured atmosp-iere. 

By putting the hydrate into a bent tube, afterwards hermeti¬ 
cally sealed, 1 found it easy, after decoin])osing it by a heat of 
100°, to distil the yellow fluid to one end of the tube, and so 
separate it from the remaining portion. In this way a more 
comj)lete decomposition of the hydrate w'as effected, and when 
the whole was allowed to cool, neither of the fluids solidified at 
temperatures above 34°, and the yellow portion not even at 0°. 
When the two were mixed together, tlicy gradually combined at 
temperatures below (i0°, and formed the same solid substances 
us that first introduced, if, when the fluids were separated, the 
tube was cut in the middle, the parts flew asunder as if with an 
explosion, the whole of the yellow ])ortion disappeared, and 
there was a pow'erful atmosjdierc of chlorine produced ; the pale 
portion on the contrary remained, and when examined, proved 
to be a weak solution of chlorine in water, with a little muriatic 
acid, probably from the imjmrity of the hydrate used. When 
that end of the tube in which the yellow fluid lay was broken 
under a jar of water, there was an immediate production of 
chlorine gas. 

1 at fir5#t thought that muriatic acid and euchlorine had been 
formed ; then, that two new hydrates, of chlorine had b(;en [no- 
duced ; but aj; last 1 suspected tliat the chlorine had been 
entirely separated from the water by the' heat, and condensed 
into a dry fluid by ihe mere pressure of its own abundant vapour. 
If tliat w'ere true, It followed, that chlorine gas, when com¬ 
pressed,- should be condensed into the same fluid, and, as the 
atmosphere in the tube in whic,h tlie fluid lay was not very yel¬ 
low at 50° or 60°, it seemed probable that the ‘pressure required 
wfis not beyond what could readily be obtained by a condensing 
syringe. A long tube was tlTiHcfore furnished witli a cap and 
stop-cock, then exhausted of air and filled with chlorine, and 
being held vertically with the syringe upwards, air was forced 
in, which thrust the chlorine to tlie bottom of the tube, and gave 
a pressure of about four atmospheres. Being now cooled, there 
was an imniediatc deposit in films, which appeared to be hydrate, 
formed by water contained in the gas and vessels, but some of 
the yellow fluid was also produced. As this liowever might 
also contain a portion of the water present, a per|ectly dry tube 
and apparatus were taken, and the chlorine left for some time 
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over a bath of sulphuric acid before it was introduced. Upon 
throwing in air and giving pressure, there was now no solid film 
formed, but the clear yellow fluid was deposited, aud more 
abundantly still upon cooling. After remaining some time it 
disappeared, having gradually mixed with the atmosphere above 
it, but every repetition of the experiment produced the same 
results. 

Presuming that I had now a riglitdo consider the yellow fluid 
as pure chlorine in the liquid state, 1 proceeded to examine its 
properties, as well as I could when obtained by heat from the 
hydrate. However obtained, it always appears very limpid and 
fluid, aud excessively volatile at common pressure. A ])ortion 
was cooled in its tube to 0^; it remained fluid. 'I'hfe tube was 
then opened, when a part iimnediately flew ofl', leaving the rest 
so cooled by the evajjoration as to remain a fluid under the atmo- 
splicric pressure, 'fhe temperature could not have been higher 
than — in this case ; as Sir Humphry Davy has shown that 
dry chlorine does not condense at that temperature under com¬ 
mon pressure. Another tube was opened at a temperature of 
60°; a part of the chlorine volatilised, and cooled the tube so 
much as to condense the atmospheric vapour on it as ice. 

A tube having the water at one end and the chlorine at the 
other was weighed, and then cut in two ; the chlorine imme¬ 
diately flew olf, and the loss being ascertained w'as found to bo 
Id) grain; the water left Avas examined and found to contain 
some chlorine : its weight was ascertained to be 6'4 grains, 
'fhesc proportions, however, must not be considered as indica¬ 
tive of the triui composition ol' Jiydrate of chlorine ; for, from 
the mildness of the weather during the time when tliese experi¬ 
ments were made, it was impossilile to collect the crystals of 
hydrate, jiress, and transfer them, w ithout losing nmch chlorine ; 
aud it is also impossible to sepaiatc the chlorine and water in 
the tube perfectly, or kcej) them separate, as the atmosphere 
within will combine with the water, aud gradually reform the 
hydrate. 

Heforo cutting the tube, another tube had been prepared 
exactly like it iivfonn and size, and a jiortion of water introduced 
into it, as near as the eye could judge, of the same bulk as the 
fluid cliloriue : this water was found to w eigh 1*2 grain ; a result, 
vvhicli, if it may be trusted, would give the sjiecific gravity of 
fluid chlorine as ]-33 ; aud from its appearance in, and on water, 
this cannot be far wrong. 

The refractive power of fluid chlorine is rather less than that 
of w'ater. The jircssure of its vapour ai l50° is nearly eipial to 
four atmospheres.’ 
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[Note on the Condensation of Muriatic Acid Gas into the liquid 
Form, By Sir H. Davy, Bart. Pres. RS. 

t- « 

In desiring Mr. Faraday to expose the hydrate of chlorine to 
heat in a closed glass tube, it occurred to me, that one of three 
things would happen ; that it would become fluid as a hydrate ; 
or that a decomposition of water would occur, and euchlorine and 
muriatic acid be formed ; or that the chlorine would separate in 
a condensed state. This last result having been obtained, it 
evidently led to other researches of the same kind. I shall hope, 
on a future occasion, to detail some general views on the subject 
of these ret.earches. I shall now merely mention, that by seal¬ 
ing muriate of ammonia and sulphuric acid in a strong glass tube, 
and causing them to act upon each other, I have procured liquid 
muriatic acid: and by substituting carbonate for muriate of 
ammonia, I have no doubt that carbonic acid may be obtained, 
though in the only trial I have made the tube burst. I have 
requested Mr. Faraday to pursue these experiments, and to 
extend them to all the gases which are of considerable density, 
or to any extent soluble in water ; and I hope soon to be able to 
lay an account of his results, with some applications of them that 
I propose to make, before the Society. 

I cannot conclude this note without observing, that the gene¬ 
ration of elastic substances in close vessels, either with or with¬ 
out heat, offers much more powerful means of approximating 
their molecules than those deitendent upon the application of 
cold, whether natural or artihcial: tor, as gases diminish only 
about 1-4H0 in volume for eviuy •— degree of Fahrenheit’s scale, 
beginning at ordinary tem[)eratures, a very slight condensation 
only can be produced by the most powerful freezing mixtures, 
not half as much us would result from the’application of a strong 
flame to one part of a glass tube, the other part being of ordi¬ 
nary temperature : aud when attempts are made to condense 
gases into fluids by sudden mechanical compression, the heat, 
instantly generated, presents a formidable obstacle to the success 
of the experiment ; whereas, in the compression resulting from 
their slow generation iu close vessels, if the process be conducted 
with common precautions,^thenr is no source ofdiHiculty or dan¬ 
ger; and it may be easily assisted by artificial cold in cases 
when gases approach near to that point of compression and tem¬ 
perature at which they become vapours.] 


The refractive power of liquid muriatic acid is greater than 
that of nitrous oxide, but less than that of water; it is nearly 
equal to that of carbonic acid. Tlie pressure of itf\ vapour at the 
temperature of 50® is equal to about40 atmospheres. 
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Sulphurous Acid. 

Mercury and concentrated sulphuric acid were sealed up in a 
bent tube,, and, being brought to one end, lieat was carefully 
applied, while the other end was preserved cool by wet bibulous 
paper. Sulphurous acid gas was produced where the heat acted, 
and was condensed by the sulphuric acid above ; but, when the 
latter had become saturated, the sulphurous acid passed to the 
cold end of the tube, and was condensed into a liquid. When 
tlie whole tube was cold, if the sulphurous acid were returned 
on to the mixture of sulphuric acid and sulphate of mercury, a 
portion was re-absorbed, but the rest remained on it without 
mixing. 

Liijuid sulphurous acid is very limpid and colourless, and 
highly fluid. Its refractive power, obtained by comparing it in 
water and other media, with water contaiuod in a similar tube, 
appeared to be nearly equal to that of water. It does not soli¬ 
dify or become adhesive at a temperature of()° F. When a tube 
containing it was opened, the contents did not rush out as with 
explosion, but a portion of the liquid evaporated rapidly, cooling 
another portion so much as to leave it in the fluid state at com¬ 
mon barometric pressure, it was however rapidly dissipated, 
not producing xisilde fumes, but ])roducing the odour of pure 
sulphurous acid, anti leaving the tube quite dry. A portion of 
the vapour of the fluid received over a mercurial bath, and exa¬ 
mined, proved to be suljilmrous acid gas, A piece of ice drop¬ 
ped into the fluid instantly made it foil, from the heat commuui- 
t;atcd by it. 

To prove in an unexceptionable tjiannerthat the fluid was pure 
sulphurous acid, some sulphurous acid gas was carefully pre¬ 
pared over mercury, and a lung tube perfectly dry, and closed at 
one end, being exluiu.'^tcd, was tilled with it; more sulphurous 
acid was then thrown in by a condensing syringe, till there were 
three or four atmospheres ; the tube, remained perfectly clear and 
dry, but on cooling one end to 0°, the fluid sulphurous acid con¬ 
densed, and in all its characters,was like that prepared by the 
former process. - 

A small gage was attached to a tube in which sulphurous acjd 
was afterwards formed, and at a lemjyerature of 45° F. the pres¬ 
sure within the tube wus ecpialto three atmospheres, there being 
a portion of liquid sulphurous acid present: but as the common 
air had not been excluded when the tube was scaled, nearly one 
atmosphere must be due to its presence, so that sulphurous acid 
vapour exerts a pressure of about two atmospheres at 45° F. Its 
specifle gravity wa?^ nearly 1*42.* 

• I am indebted to 3Ir. Davies (Jilbcrt, who examined with much attention the 
results of these exiicrimeiits, for the sugf'cstion of the means adopted to obtain the spe¬ 
cific ('ra^jity of some of these fluids. .V number of small glass bulbs were blown and 
hennctically sealed ; they were then thrown into alcohol, water, sulphuric acid, or mix- 
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Sulphuretted Hydrogen, 

A tube being bent, and sealed at the shorter end, strong 
muriatic acid was poured iu through a small funnel, sp as nearly 
to fill the short leg without soiling the long one. A piece of 
platinum foil was then crumpled up and pushed in, and upon 
that were put fragments of suiphurct of iron, until the tube was 
nearly full. In this way action was prevented until the tube 
was sealed. If it once commences, it is almost impossible to 
close the tube in a manner sulliciently strong, because of the 
pressing out of the gas. When closed, the muriatic acid was 
juade to run on to the sulphuret of iron, and then left for a day 
or two. AV the end of that time, much ])rotonuiriate of iron had 
formed, and on placing the clean end of the tube in a mixture of 
ice and salt, warming the other end if necessary by a little water, 
sulphuretted hydrogen in the liquid state distilled over. 

The lujuid sulphuretted hydrogen was colourless, limpid, and 
excessively lliiid. Ether, when compared with if in similar 
tubes, appeared tenacious and oily. It did not mix with the 
rest of the tiuid in the tube, which was no doubt saturated, but 
remained standing on it. When a tube containing it was opened, 
the liquid immediately rushed into vapour ; and this being done, 
under water, and the vapour collected and examined, it proved 
to be sulphuretted hydrogen gas. As the tenq)oi'atuie of a tube 
containing some ol‘ it rose from (f to do®, j)art of the fluid rose 
iu vapour, and its hulk diminished ; but (licie was ne other 
change : it did not seem more adhesive at 0° ilian at 4.';'^ Its 
refractive power ;q)j)eared to ije rather greater than tluit of 
water ; it decidedly surpasse4 tliat of sulphurous acid. A small 
gage being introduced into a tube in which liquid sulphuretted 
li^drogen was afterwards* produced, it was 1‘ouud that the pres¬ 
sure of Its vapour was nearly eipial to 17 atmospheres at the 
temperature of 

The gages used vvvre made by drawing out some lubes at the 
blowpipe table until they were capillary, and of a trumpet form ; 
they were graduated by bringing a small portion of mercury 
successively into tbeir dilfereut [mils; they wove then sealed at 
the fine end, and a portion ofmermiry jiiaced iu the broad end; 
and in this state they werv' pliTced in the tubes, so that none of 
the substances used, or jnoduced, could get to tiie mercury, or 

lures of these, and when any one was found of the same speciiic gravity as the fluid in 
whirh it was inmiersed, the specific gravity of ilie fluid was taken ; thus a number of 
fiydronictrical Itiilbs were <)l)taijud ? th.ese were intrudiiced into tlie tubes in which the 
substances were to be liberated ; and ultimately, the dry liquids obtained, in contact 
with them. It was tlicn observed whether they floated or not,'and a second set ofcKpe- 
rinicnts were made with bulbs lighter or heavier as required, until a near approximation 
was obtained. Many of the tultes burst in the experiments, and in others difticultics 
occurred from the accidental fouling of the bulb by the contents of ifj*Uube. One source 
of error may be mentioned in addition hi those which are obvious, nanaely, the alteration 
of the bulk of the iulb by its submission to the pressure required to keep the si.bstance 
in the fluid state. 
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pass by it to the inside of the gage. In estimating the number 
of atmospheres, one has always been subtracted for the air left 
in the tube. 

The specific gravity of sulphuretted hydrogen appeared to 
be 0*9. 

Carbonic Acid. 


The materials used in the production of carbonic acid, were 
carbonate of ammonia and concentrated sulphuric acid ; the 
manipulation was like that described for sulphuretted hydrogen. 
Much stronger tubes are however required for carbonic acid tban 
for any of the foi iner substanc(!s, and there is none which has 
produced so many or more powerful explosions. Tqbes which 
liave held fiuid carbonic acid well for two or three weeks toge¬ 
ther, have, upon some increase in the warmth of the weather, 
vspontaneously exploded wilh great violence; and the ])recau- 
tions of glass masks, goggh^s, ike. which arc'at all times neces¬ 
sary in pursuing these experiments, arc particularly so with car¬ 
bonic acid. 

Carbonic acid is a limpid colourless body, extremely fluid, 
and floating: upon (he other contents of the tube. It distils 
readily and rapidly at the dificrence of temperature between 32° 
and 0°. Its refractive power is much less tlnni that of water. 
i\o diminulion of temperature to which I have been able to sub¬ 
mit it, has altered its appearance. In endeavouring to open the 
tubes at one end, they Inua; uniformly burst into fragments, with 
powerful explosions. I’y inclosing a gage in a tulie in whicdi 
fluid carbonic aciil was afterwards produced, it was found that 
its vapour exerted a pressure of 3t) atinospbercs at a temperature 
of32°. 

Kucblorint!. 


Fluid euchlorine was obtained by inclosing chloiatt; of potash 
and suljihuric acid in a tube, and leaving them to act on each 
other for 24 hours. In that time there hai,! been much action, 
the mixture was of a dark reddish brown, and the atmosphere of 
a bright yellow colour. Tlie mixture was then heated uj) to 
lU0°,and the uiioGcupied end of the tube cooled to 0°; by degrees 
the mixture lost its dark colour, and a very fiuid ethereal looking 
substance condensed. It was not miiseiblc with a small portion 
of the sulphuric acid wdiich lay beneath it; but when returned 
on to the mass of salt and acid, it was gradually absorbed, 
rendering the mixture of a much deeper colour even than ilsell‘. 

F.uchlorine thus obtained is a very fiuid transparent sub¬ 
stance, of a deep yellow colour. A tube containing a portion of 
it in the clean end, was opened at the opposite extremity ; there 
was a rush of euchlorine vapour, but the salt }>luggetl up tlife 
aperture : while ch:aring this away, the whole tube burst with a 
violent explosion, except the small end in a cloth in my hand, 
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where the euchlorine previously lay, but the fluid had all disap* 
peared. 

Nit7'Ous Oxide, 

Some nitrate of ammonia, previously made as dry &s could be 
by partial decomposition, by heat in the air, was sealed up in a 
bent tube, and then heated in one end, the other biunj; preserved 
cool. By repeating the distillation once or twice in this way, it 
was found, on after-examination, that very little of the salt 
remained undecomposed. The process vecpiivcs care. 1 have 
had many explosions occur with very strong tubes, and at consi¬ 
derable risk. 

When tl^e tube is cooled, it is found to contain two fluids, and 
a very compressed atiaosplierc. 'fhe heavier fluid on examina¬ 
tion proved to be water, with a little acid and nitrous oxide in 
solution; the other was nitrous oxide. It appears in a very 
liquid, limpid, colourless state; and so volatile that the warmth 
of the hand generally makes it disappear in vapour. . The appli¬ 
cation of ice and salt condi'iises abundance of it into the liquid 
state again. Jt boils readily by the diflerence of temperature 
between b0° and 0^. It does not appear to have any tendency 
to solidify at — 10°. Its refractive power is very much less 
than that of water, and less than any fluid that has yet been 
obtained in these experiments, or than any known fluid. A 
tube being opened in the air, the nitrous oxide immediately burst 
into vapour. Another tube opened under water, and the vapour 
collected and examined, it proved to be nitrous oxide gas. A 
gage being introduced into a titbe in vvliicli liquid nitrous oxide 
was afterwards produced, gave the pressure of its vapour as eipial 
to above .ot) atmospheres at 4d°. 

Some pure cyanuret of mercury was heated until perfectly 
dry. A portion was then inclosed in a green glass tube, in the 
same manner as in tbrmer instances, and being collected to one 
end, was decomposed by heat, while the other end was cooled. 
The cyanogen soon appeared a,s a liquid: it was limpid, colour¬ 
less, and very fluid ; not altering its state at the temperature of 
0". Its refractive power is rather less, perhaps, than that of 
water. A tube containing it. being opened in the air, the expan¬ 
sion within did not ajipoar to be very great; and the liquid 
passed with comparative slowness into the state of vapour, pro¬ 
ducing great cold. The vapour, being collected over mercury, 
proved to be pure cyanogen. 

A tube was sealed up with cyanuret of mercury at one end, 
and a drop of water at the other; the fluid cyanogen was then 
produced in contact with the water. It did not mix, at least in 
any considerable quantity, with that fluid, but^floated on it, 
being lighter,^ though apparently not so much so as ether would 
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be. In the course of some days, action had taken place, the 
water had become black, and changes, probably such as are 
known to,take place in an aqueous solution of cyanogen, 
occurred. The pressure of the vapour of cyanogen appeared by 
die gage to be 3’d or 3*7 atmospheres at 45'^. Its specific 
gravity was nearly 0*9. 

Ai)intunia:t 

In searching after liquid ammonia, it becaftie necessary^ 
though difficult, to find some dry source of that substance; and 
I at last resorted to a conqioimd of it, wliich I had occasion to 
notice some years since with chloride of silver.* ^^Vhen diy 
chloride ofsilver is put into animoniacal gas, us dry as it can be 
made, it absorbs a large quantity of it : 100 grains condensing 
above 130 culiical inches of the gas ; but the compound thus 
formed is decomposed by a temperature of 100° F. or upwards. 
A portion of this comjxnmd was sealed up in a bent tube and 
heated in one leg, wliile the other was cooled by ice or water. 
The compound thus heated umh.r pressure fused at a compara¬ 
tively low temperature, and boiled up, giving off animoniacal gas, 
which condensed at the opposite end into a liquid. 

Liquid ammonia thus obtained was colourless, transparent, 
and very fluid. Its refractive power surpassed that of any other 
of the fluids described, and that also of water itself. From the 
way in which it was obtained, it was evidently as free from watef 
as ammonia in any state could he. Wdicn tlie chloride of silver 
is allowed to cool, the ammonia immediately returns to it, com¬ 
bining with it, and producing the original compound., During 
this action a curious coiiibiuatiou ofclfccls takes ]>lace : as the 
chJonde absorbs the immioma, huat is .juoduced, the tempera¬ 
ture rising up nearly to lOU'"’; while a lew inches oil, at the 
opposite end of tlie 1ul»e, i;onsiderablc cold is produced by tlie 
eva])oration of the Ihiid. ^Vllen tlu; whole is retained at the 
tempera,tun; of bo®, the ammonia hoilt till'it is dissipated and 
le-comhined. 4'he pressure *)f the \apour of ammonia is equal 
to about (rb atmospheres at oO*^. • Its specific gravity was 0‘7b. 

Attcnijits have* been mndi: to obtain hytlrogen, oxygen, 
lluuhoracle, lluosilieic, and phosphuretted hydrogen gash's 
ill the liquid state; hut though all ^if them have been sub¬ 
jected to great pressure, tliey have as yet resisted conden¬ 
sation. 


Article III. * 

New Locality/ of the Skorodite. ByW. Phillips, FLS. MGS.&c* 

Til K crystals forming the subject of this notice were lately 
received in a letter addressed to me from (’ajciiick, near 
Truro,’* and signed “ J. Mlchell,” us having hecu “obtained 
* Quarterly Jouiiwl of Science, vul, v.j). 7 It. 
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from a mine in the neighbourhood of St. Austell,” in Cornwall. 
By the gentleman who transmitted them, they are imagined to 
be a variety of the arseniate of iron ; but he laments that their 
scarcity had prevented his ascertaining their composition, and 
requests the insertion of a notice respecting them in the Annals 
of Philosophy. 

The largest of these crystals does not exceed in size the head 
of an ordinary pin, but many of them are so complete as to leave 
it a matter of doubt whether they ever were attached to a 
matrix ; a few, however, are deposited on some small fragments 
of quartz. In form they very closely resemble that of the skoro¬ 
dite, given* in the third edition of my Elementary Introduction 
to Mineralogy ; the planes r/g and r/e', are, however, wanting in 
the second of the following figures, whieh represents the form of 
the crystals lately received from Cornwall; while almost every 
one ot' them exhibits the planes c c, which arc not observable in 
the crystals of the skorodite, or in those ol’the niurtial arseniate 
of copper. 

Externally these crystals are of the <lark 
bottle-green colour, very common to some of i* 

the prismatic varieties of tlie arseniate of cop- 1 ' ^r * 

per; hut this is not in fact the true colour of the 
substance itself, wliich, on holding the crystals, 
or thin fragments of theni between tlu'. eye and 
the light, is found by the assistance o ’ u glass 
to be of the pale blue, so common to the mar¬ 
tial arseniate of copper. 'I he dark-green 

colour ariises from the mec.hanical intermixture 
of a multitude of very minute specks, oi' tliat 
colour, visible on the 'surface, and also by 
transmitted li,4'ht. 

Mon M . 120° 2' 

M on /t. .. .V. 110 55 

M on di . 141 0 

dv on di'., 104 45 

d\ on dv . 112 4() , 

, c oil /t. 154 20 

TJie first figure represents a right rhombic prism, the primary fi>rm of the martial 
ars«niate of copper, the skorodite, and also of tlie crystals which fi)rm the subject of tliis 
notice: the planes <tl, »/l, of the latter, generally present several reflections less than one 
degree apart, indicating each to be a series ol'planes. 

The foregoing measurements by the rellectivc goniometer, as 
well as the form of there crystals, lend tt) show that they are only 
a variety of the martial arseniate of cojiper, whieh coimnonly is 
prismatic, the planes of the prism being the primary planes 
M M', sometimes associated with tlie planes f and //, and the 
prism is commonly terminated by one qu'adrairgular jiyramid 
formed by the jiianes ad '; but in these crystals, and also in the 
skorodite, the planes M M' are reduced to small triangles, 
owing to the presence of both pyramids. 

The martial arseniate of copper, and its variety the skorodite, 
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yield to mechanical division parallel to the planes M M', and 
also to the plane h of the preceding figure ; the latter being 
parallel to the lesser diagonal of the prism ; a fragment found 
among the*ciystals received from Cornwall, exhibits the latter 
cleavage with a tolerably brilliant surface; the former I have not 
succeeded in obtaining, owing, perhaps, to the minuteness of the 
crystals rendering it difficult to operate u])on them, and to the 
intermixture of the green particles. 

On subjecting these crystals to the action of the blowpipe, 
cooious arsenical fumes are given off, without altering the exter¬ 
na. form, which, however, is rendered of an ochreous colour. 


Chemical Examination of the tShorodilc. By U. PJiillips, FRS. 

A few crystals of the skorodite were dissolved in nitric acid, 
the solution was decomposed l)y ]»olash, and,after having satu¬ 
rated the alkali with acetic acid, nitrate of silver was added, 
which immediately gave the' well-known red [>recipitate indicat¬ 
ing the presence of arsenic acid. 

The precipitate sc'parated by jiofash from solution in jiitric 
acid a]>peared to consist of peroxide of iron ; but in order to 
ascertain whetiier it contaimal t)\ide of (.‘.opjier, it was put into 
ammonia ; this however exhibitetl no appearance of having dis¬ 
solved any of the oxide in rpiestion. 1 subsequemlv dissolved 
some of the skorodite in nitric acid, and tried whether polished 
iron woidd detect tlie |.iiesence of copper, but the attempt was 
ecpiallv unsuccessful as the iirst. In order to in; perfecUv satis¬ 
fied that the substance (‘ontaiiu'd ikj copper, 1 re<piestod Mr. 
(■liildren to submit it to {•xamination ; the iesult.s {>1’ bi.s e\|)cri- 
nients confinnod (lu)se which J laid obtained, and ])roved (hat 
no copper was present. 

'riirough Uie kindness of .Mr. Ileuland, I was enabled t«» sub¬ 
mit some crystals of foreign skorodite to examination, and rbese, 
as well as some W'ilh wliieh my brother sup’.)licd me, were lotallv 
destitute of cop])er, and appeared to consist entirely of arsenic 
acid and oxide ol irun. 

On a(;count of,the similarity of cry stalline form and m(;asure- 
nientsin tin;skorodite and tin; murtialarseniate ol'c()pj)er,aua]v/.ed 
by M.Clienevix, I was desirous of sulyecting the ialter to a fre’di 
examination ; in so doing I hud very satisfactory evidence that 
it contained a considejable portion of oxide <^)f copper. The 
analysis of M. Chenevix gives : 


Arsenic acid .. 
Oxide of.iron.. 
Oxide of copper 

AV^ater. 

Sili'ta. 


12 -() 

:>•() 




u 2 


im-b 
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Supposing that the iron and copper exist in the mineral in the 
state of peroxide, and that the weights of their atoms are to each 
other respectively as 40 to 80, it will be impossible to reduce the 
martial arseniate of copper to a probable definite compound; for 
it v^rill appear by calculation that the nearest approximation is 
5 atoms of oxide of iron and 2 atoms of oxide of copper; it 
seems, therefore, more likely that the skorodite is a peculiar 
arseniate of iron, diftering not only in form, but in composition, 
from the cubic arseniate of iron; and it will follow, if this be 
admitted, that the martial arseniate of copper is a mixture and 
not a compound of arseniate of iron and arseniate of copper: 
this supposition will, perhaps, be considered the more probable 
when it is rememberea that the cubic arseniate of iron contains 
9 per cent, of oxide of copper. It is also to be observed, that 
M. Chenevix inclines to the opinion that it is a mixture of the 
two arseniates ; and lastly, there appears to be no reason why 
there should not exist several varieties of arseniate of iron, which 
is well known to be the case with arseniate of copper. 


Article IV, 

On some Compounds of Fluorine. By J. Smithson, Esq. FRS. 

(To the Editor of the A.mals of Philosophy.) 

SIR, Jan, 2, 1824. 

When numberless peisons are seen, in every direction, pur¬ 
suing a subject with the utmost ardour, it is natural to conclude 
that their labours have accomplished all that was within their 
reach to perform. 

It must, therefore^ in mineralogy be supposed, that those sub¬ 
stances whose abundance has placed them in every hand, have 
been fully scrutinized, and are thoroughly understood ; and that 
if now to extend the boundaries of the science it is not indis¬ 
pensable to explore new regions of the earth, and procure mat¬ 
ters hitherto unpossessed," it is yet only to objects the most rare, 
the most difficult of acquisition, that inquiry can be applied with 
any hope of new results. 

A want of due conviction that the materials of the glqbe and 
the products of the lanboratory are the same, that what nature 
affords spontaneously to men, and what the art of the chemist 
prepares, differ no ways but in the sources from whence they are 
derived, has given to the industry of the collector of mineral 
bodies an erroneous direction. f 

What is essential to a knowledge of chemical beings has been 
left in neglect; accidents of small import, often of none, have 
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fixed attention—^have engrossed it; and a fertile field of disco- 
very has thus remained where otherwise it would have been 
exhausted. 

Fluor spar has decorated mineral cabinets from probably the 
earliest period of their existence; every tint with which chance 
can paint it; each casual diversity of form and appearance under 
which it may present itself have been long familiar, and its true 
nature continues a problem; and its decomposition by fire was 
yet to be learned. 

Fluor Spar. 

If a very minute fragment of fliior spar is fastened by means 
of clay* to the end of a platina wire nearly as fine as a hair, 
which is the size I now employ even with fluxes, it v;ill be per¬ 
ceived on the first contact of the fire to melt with great facility. 
As the fusion is prolonged, the fusibility will decrease ; protube¬ 
rances will rise over the surface of the ball; it will put on what 
is designated by the term of the cauliflower'form; and finally 
Ijecome entirely refractory. On detaching it from the wire, it 
will prove hollow. This little capsula being taken up again by 
its side, and its edge presented to the flame, thin and porous as 
this edge is, it will withstand its utmost violence. 

Such an altcrati<m of qualities proclaims an equal one of 
nature. I had no doubt that the calcium had absorbed oxygen, 
and parted with fluorine; that the mass had ceased to be fluor 
s[)ar, and was become quicklime. On placing it in a drop of 
water my conjecture was confirmed; a solution took place by 
which test papers were altered ; a cremor calcis soon appeared; 
and on allowing the mixture to become spontaneously dry, a 
white powder remained, w hich acids dissolved with effervescence. 

That the fluoric clement was ironfe admitted not of doubt. To 
pursue it in its escape ; to coerce it, and render it palpable to tlie 
senses, could not be required to estalilish the fact. It may, 
liow'cver, be done. 

The open tube described by M. Berzelius pi his valuable work 
tin the blowpipe, is adapted to the purpose by an addition to it. 
A small plate of platina foil, on a curved plate of baked'clay, is 
introduced a little way into one* of its ends ; and secured by 

‘C\ u 

bringing with the point of the flame the glass into contact with 
it. The body to be tried is fixed to this plate by means of moist 
clay; and may then be subjected for any time to any degree of 
heat. • 

Thus tried, fluorspar quickly obscured the glass by a thick 
crust of siliceous matter; and coloured yellow a bit of paper 
tinged with logwood. 


* .^fnaato for December. 
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M. Berzelius assigns fernambuc wood for tbe test of fluoric 
acid. Bergman says that this wood affords a red infusion 
which alkalies turn bhie.* None such could be procured, but it 
was found tliat logwood might be substituted for it. The paper 
tinged with this, like that mentioned by ISI. Berzelius, is made 
yellow by fluoric, acid and oxalic acid; but it did not seem to be 
so by sulphuric or muriatic acids, nor by phosphoric acid. 

Topaz. 

In extremely minute particles, topaz subjected to the fire at 
the end of a. very slender wire soon becomes opaque and white; 
but I perceived no marks of fusion. 

This change is undoubtedly occasioned by the loss of its 
fluoric part. One of the times I was at Berlin, M. Klaproth gave 
me, as his reason for not publisliing the analysis of topaz, that 
in the porcelain furnace it sustained a great loss of vvcight, the 
cause of which he had not then been able to ascertain. 

Topaz groimd to impalpable powder, and blended with car¬ 
bonate ol‘ lime, melted with ease. Some of this mixture fused 
on tlie platina plate at the mouth of the tube, made an abundant 
dejiosit of silica over its inferior surface ; andtlie bit of logwood 
jiaper at the end of it luul its bine colour altered to yellow. 

In the trial in this way of substances of difli(;ult fusion, an 
apparatus of the following construction is more favourable than 
the one above described. 



a 


4 


. a. A bottle coik. 

f). A slice of the same fixed with three pins. 
c. A wire. 


Analy^i•> of Mineral Waters. 
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d. A. cylinder ofplatina foil introduced into the mouth of the 

glass tube, to prevent its being softened and closed by the 
iianie. ^ 

e. A pJatiua wire, at the end of which"s cemented with clay 
the subjei?t of trial. 

I formerly suggested that t(){>a/. might be a compound of sili 
cate of ainminu, and <)1‘ (luafe o(‘ alumina.'’^- I am now con¬ 
vinced tiiat no oxyg<m exists in it; ljut that it is a combination 
of tlie Hnorides of sihcnim and aluminum. 

This system produces a C' lisidcrablo alteration in tlie propor¬ 
tions ol'its elements. 

Tin; mean of tin; six analysts (piofed by i\l, lJuhy, in the 
second edition of Ids iMineralogv, is 

Silica.3f>-t) 

Alumina...52*3 

I'luoric acid., D'V 

* 

Deducting the oxygen frmu the metals, we have 


Silicium. DvO 

Ahuuinium.‘27*7 

I'luorine.5‘.2*3 


9.S-0 

l\ ni-.'l'ilv. 

It has been observed lo diminish in fusibility during fusion/!' 
and it Avas in every respect ]U‘ubahle, from what had been seen 
with the foregoing bodies, that it* would be decomposed in the 
fire. After being kf'[)t some time melJed, it aiforded an alkaline 
solution, whicb, bv exposure to tin' air, beca’iue carbouate of 
soda, edloresced, eilervesced with nitric acid, and produced 
crystals of nitrate of soda. 

Fused oil the jilallna jiiatc at the mouth'of the tube, a copious 
deposit of silex collected in the tube ; and the bit ol* logwood 
paper became very yellow. 

Kryolite lieated iu sulphuric acid ou glass destroyed its 
jiolish. 


I. These exjierimcnts render it highly prob.dile that tluorinc 
will be expelled from every compound of it by the. agency of fire ; 
and consecpienlly that we are now in possession of a general 
method of discovering its presence in bodies. In cases where 
a matter is infusible, and parts with it with great difficulty, as^in 

• • Uhilosoiiliiial Transactions for ISlI. 

t Hiniy’s Alineralogy. • 
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that of topaz, it may be required to reduce it to fine powder, or 
to act upon it by some admixture witli which it melts, for the 
sake of promoting dmsion, and multiplying surfaces. 

Hereby is supplieAvhat may have seemed to be an omission 
in the paper on a'cids.* Although it was not such, sivce iluorine 
is not an acid; and lluoric acid may never occur in a mineral 
substance ; as it can probably exist in combination only with 
ammonia; all its other suppo.sed compounds being doubtless 
iluorides. 

2. The theory of these decompositions may be ac(pnred by 
experiment; and light obtained onthu nature of the compounds. 

If fluor s])ar, for instance, is a combination of oxide of calcium 
and fluoric acid, and this is cxpf^lled from the oxide merely by 
the force oV lire, the decomposition of it will take place in closo’d 
vessels without the presence of oxygen or of water ; fluoric acicl 
will be obtained ; and the weiglil of this acid and the lime will 
be equal together to that of tlui original spar. 

If the sj;ar is metallic calcium aiul fluorine, and Avlien heated 
in oxygen absorbs tliis, and ])arts willi fluorine, it is fluorine 
which will be collected in the vessels, and its weight and that of 
the lime will together exceed tliat, of the spar by the oxygen ol' 
the lime. 

If it is W'ater which is the agent of decomposition, fluoric acid 
will bo collected ; but here the exca'.ss of w(;ight will not only 
eqnal the oxygen ahsorhed hy the lime, but also ihe hydrogen 
which has acidified the Iluorine: and this increased wei'dit of 
the fluoric acid will jirove that bytliogcn is an element of it. 

It apjjears to have been lluoric acid which in the above related 
experiments passed intcj tlie tubes ; l>nt the inflammable matter 
of the tlaihe would probably have rendered emitted Iluorine such. 
It becomes of high imp(ytance to ascertain whether ignited fluor 
spar is decomposed by passing water over it, and if so wdiat are 
the products. It is not convenient to myself at present to make 
the experiment: I therefore resign it to others. 

How far the ditfichlty w hich the action of fluorine on the ves¬ 
sels in which it is contained, as opposed to its examination, 
would be obviated by employing vessels of its compounds, as oi’ 
fluor spar, or of chloride of silver; or whether it acts on all 
oxides as it does on silica, experiments have not informed me. 

3. The vegetation of ma.‘ters before the blowpipe is attributed 
by a great chemist to “ a new state of etjuilibrium induced by 
heat between the constituent parts of bodies,”T but the nheno- 
mena do not accord with the explanation. 

Was such the canse/3f the acquired infusibility, it would ma¬ 
nifest itself through tlie whole mass as soon as fusion had 
enabled the new arrangement. It is, on the contrary, confined 
to the surface ; the interior portion continues fluid; but where- 

• Annalt for May. • 

, f De rjDoiploi in Citaliuae«a, p. 94. 
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ever any of this bursts the shell, and issues forth, it is instantly 
lixed in immovable solidity ; and when the process has attained 
its tinal state, a hollow globule remains. 

Why is the change of quality limited to%he surface ; how has 
been produced the central cavity; wlmt has'forced away the 
matter which occupied it ? A new element has been received 
from without, one whicli existed in the matter has been parted 
with in a state of vapour. This double action may probably be 
inferred wherever a matter presents this species of vegetation. 

vSome metallic bodies, as tin, lead, sul[)huretted tin, arsenio 
ated nickel, &c. present another species of vegetation, caused by 
the absorption of oxygen, and the production over their surface 
of a matter more bulky than the metal from vvhich it is produced, 
and infusible at the heat to which it is exposed. HelVe no inter¬ 
nal void forms. 

The mode of fusion of cpidotc had led me to suspect the 
existence of fluorine in it; but on trial with the second appara¬ 
tus, represented above, I could not perceive a trace of it. A 
more accurate observation of its fusion has show'ii me that it 
(Iocs not, as generally supposed, form the cauhtiower. It 
a])pears to do so only where so large a. mass is exposed to the fire 
that but points of its surface are fused in succession. If a very 
minute bit is employed, it is clearly seen to puff up like borax, 
siilbite, &c,; and then, like them, bcimmo less fusible; from the 
sej)aration, doubtless, of a vapouri/.ed element on which its 
greater fusibility had depended. The smallest particle ofHuor 
spar shows no such inflation. 

We see here three several cases of intumescence in the fire : 
one wliere a gas is absorbed ; one where a gas, or vapour, is 
disengaged ; one where the two eU’ccts are concomitilnt. 

Tliere may be persons who, measuring the importance of the 
subject by the magnitude of the objects, w ill casjt a supercilious 
lo(jk on this discussion ; but the particle and the planet are sub¬ 
ject to the same laws ; and what is learned upon the one will be 
known of the other. • 


Articx.e V. 

On the Contposition of the Anewut Riihy Glass. 

By Mr. J.T. Cooper. 

(To the Editor of the Annals of Philosophy.') 

SIR, * Jan. 11, 1824. 

Thk chief difference between the ancient and modern ruby 
glass, 1 have^understood from those who are in the habit of using 
the latter in large quantitiesj consists in the hardpess, or infusi- 
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bility of the basis on which it is flashed, that which is now manu¬ 
factured being of flint, while the former is of the hardest crown 
glass; also the difficulty of obtaining it of any size, and free from 
cloudiness or opacity: to ascertain the composition of the 
ancient glass, I made the following experiments. 

A quantity of the glass was sent mo by Mr ( 'iiarlos Muss, and 
such pieces were selected for examination as were free from 
decomposition, and of the deepest colour: llioso were {)owdered 
in a stone mortar, and afterwards mixed with four times 
their weight of carbonate of potash ; the mixture was heated to 
fusion in a hessian crucible, and the fused mass poured out while 
fluid. This w'as afterwards powdered and digested in rauiiatic 
acid, which dissolved nearly the whole, what remained appear¬ 
ing to be mostly silex. The acid solution was slowly evaporated 
nearly to dryness, and distilled water poured on the mass, 
to w'ash it. To the filtered solution ammonia was added 
in exces.s, which threw down an abundant precipitate of 
oxide of iron, the supernatant fiuid acquiring a deojj blue tinge, 
which, upon examination, proved to contain only copper. 
The filter that contained the silex stood for some iiours near a 
window, and the surface of the silex gradually assumed a deo])er 
colour, approximating at last to a deep brown. Suspecting it to 
contain muriate of silver, I washed it with a solution of ammonia. 
On adding muriatic acid to the filtered solution, a copious preci¬ 
pitate of chloride of silver ensued. 

The precipitate of iroiv, and the amnumiacd solution containijig 
the copper, were carefully examined for •)ther substances, ami 
particularly for manganese, which I know luis been suspected to 
enter into the composition of this coloured glass, but t w as not 
able to detect the smallest portion. The only substance I found, 
except those 1 have mentioned, was a slight trace of lime. 
From the above, it is evident the composition of this glass may 
be stated to be 

Silex, 

Oxide of cop})or, 

‘ Oxide of iron, 

Oxide of silver. 

Lime. 

It is difficult to decide uhether the oxide of iron enters into 
the composition of the coloured portion of Ihe glass, or into 
the bases or substance of it, or both. I detached some small 
fragments of the uncoloured portion, and made a separate exa¬ 
mination of them, and .they proved to contain abtmdance of iron. 
It is also difficult to determine what alkal,i ha.s been used as 
afflux for the siliceous matter. The quantity of lime 1 obtained 
vvas certainly much too small to produce the effect, but I have 
some reason to suspect the alkali to be soda. t 
To endeavqur to determine the exact proportions of the. above 



1824.] Mr, Baily on the emuing Opposition of Mars. 107 

colouring ingredients, which I consider to be the oxide of cop¬ 
per and the oxide of silver, would be useless. The colouring 
matter which forms only a film of at most l-200th of an inch in 
thickness upon a substance of glass varying from l-30th to 1-lOth 
of an inch, ts quite sufficient reason for desisting. 1 attempted some 
time since to grind the uncoloured portion away; and in another 
instance, to detach it by fluoric acid, but in each of these 
attempts I was unsuccessful. That class of your readers to 
whom this communication may be of any service, if not fully 
aware of the projiortions of the colouring oxides, may easily 
obtain them by a few experiments. 


Article VI. 

On the ensnhig Opposition of Mars. By F. Baily, Esq, FRS, 
VP. Asf. fSoc. (Read before the Astronomical Society of 
London, Jan. y, 1824.)* 

At a time when wo lia\ e two new' and excellent observatories 
established in the sotithern hemisphere, where the celestial phe¬ 
nomena are watched and observed with the greatest diligence 
and zeal, it becomes the more important and necessary that 
corresponding observafions of u certain class of those ph?eno- 
mena, of not very frequent occurrence, should also be made in 
the northerti hemisphere, by such persons as are fortunately pos¬ 
sessed of the ro<juisite means for this purpose. Without this 
co-operation, the labours of those industrious observers will lose 
much of their vahu;, and the advantageous opportunity of eluci¬ 
dating an important branch of physical astronomy will be 
wholly lost to the public. * 

The ensuing opposition of Mars, on the 24th of March, is one 
of this class : a ])htvnomenon which occur^ once only in a period 
of about 780 days. It is well known that corresponding obser¬ 
vations of this planet, in the two hemispheres, as compared with 
stars situated n^iar its path, about the period of its opposition, 
will serve to determine its parallax. And the parallax of Mars 
being known, that of the sun may thence be deduced. This w'as 
the plan adopted by Lacaille, w hen be w as at the Cape of Good 
Hope, in the year 1751; since which period, the method has 
fallen into disuse for want of an observatory in the southern 
hemisphere, w ith instruments fit to be compared W’ith those in 
Europe. 

The present period seems extremely favourable (for the reasons 
above mentioned) for the revival of this method. At the tim^ of 


• See our repSttof tlic proceedings of this Society in the present Number.—Bdf7. 
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the last opposition in 1822,1 ventured to draw the public atten¬ 
tion to the subject, by pointing out certain stars, near which the 
planet would pass; and with the positions of which it might be 
compared. Several valuable observations were made both in the 
southern and in ?be northern hemisphere, which are published 
in various periodical works; and which being thus recorded, 
may be referred to with advantage, by those wlio devote them¬ 
selves to this branch of physical astronomy. 

At the present opposition, there are but few stars, and those of 
inferior magnitude, with which Mars can be advantageously 
compared. For ten days preceding and subsequent to the date 
of its opposition, Mars will not approach iiea)' to any star given 
in the large catalogues of Bxadley or Piaazi. There are, however, 
five stars 'given in the catalogues of Lalaude, inserted in the 
Conmihsancc des Terns for the years VIII. and XIII. with which 
the comparisons may be made. The mean places of these stars, 
on Jan. I of the present year, are given in the following little 
table ; together with the dates when Mars will be in (.onj unction 
with them. 


Con. lies terns. 

Mag. 

All. 


I). 

Mars. 

An. XIII. 

7, 812'‘ 

lO"' 

()*! 

2° 

18' 44" Nj 

April 1 

XII. 

8 0 

14 

29 ' 

T 

.52 2 I 

March 29 

Xlll. 

8 0 

17 

To 

4 

29 47 

27 

VIII. 

7 0- 

20 

8 

|l 

8 :)7 

25 

XIII. 

6, 7 0 

29 

.56 |U 

0 44 

19 


When Mars approaches either of these stars, the observer 
should, with a micrometer, measure their distance, in a direct 
lino, or take the ditfercnces, in right ascension and declination, 
between the planet and the star; the place and the correct time 
of observation being notctl down. 

Accurate observations of this kind are of great importance in 
astronomy; and as nisthing tends so much to further such objects 
as a prefious announcement of the phamomena about to take 
place, I trust I need not make any apology for drawing the atten¬ 
tion of the members of this Society to so interesting a subject. 

The diameter of Mars, ou the day of opposition, will 
be 13-91". 



1824.} M* Kefetsfein^s TabU of the Salt Springs in Germany. 109 


■s g-c 

s g § 

« S o 

o > 

•2 r «) 

^ si 

a ^ % 

.2 13-^ 

2 = r- 
C 2 ^ 
'■2 Ic « 

a c5-»^ 


oc: 

oa «! 

(Xj 

a 

S 

o 

c a 


e^jsa 

c.sS 

^ l> o 
w « 
^u-» 
Oj o 


• 

^cc 

t/' , 

C ‘ 

> 

0-2 

V 

«-• 

o 


■=?x 

•5 

C; 

M 

5S ^ 

1 

cC 


<s -o 

IM . 
a> K 
Pm <u 

H 

G 

C 

Cc; 

fci) os 

&1 w 

< 

' 

H 


<< b; 

c 


4 -» c 3 

® ^ S 

^ bo 3 

♦* r** 

-is 


•u 

■MVS 
, V -s 

. S S ^J9 

: 2 I 


O O !>> 
>-”5 M 5 


8$8: 

c. ■'iS *ri < 


aj c '5 

h 

^ g '3 J A 

a. P X! 2 *2 

g S - -5! •- 

Oi b (S Q 


o o o w 

. I- OO G^ OO 

I 0^ QO GO 


2> ^ 'TS gp 

fs ^ ^ 3 

f-ssj 

« »« 


g S 

CO O lO CO 

CO ^ MM 


I '-a •**::■ <->:» 

I CJD <0 M ^ 


r 4 >jOw>W-^^ ^ 

M CTj ifj *— f-- *^0 

Ol »-• f>| ^ Pi«» ^ 


I I 1 I i I i i 


tO 

•3^ CO C?5 




11s 

£■3 H 

•S'S*' f 

^11 

Sts.a® 

S-sf 

?3c^ 

'*.< ®« w 


o'" 

1 fil-S. 

- 2 e 

: 3 g ° • 

i -2 i S 


3. 

I« c> c6( 


U ki X 

■J5 2 S- 


I ii 

:o V ^ 


M O 

QD 


.(» c« w 


• “ The RHi'nelanil or Prussian foot, which is used by land-iurveyors, in most parts of Germany, corrtains 12-3d English inches, or 0‘3139 metres.”—Kelly’* 
Cambist.—EdrV, -)• “ 100 lb, of Prussia equal lOS-ll lb. averdupois.”—-Ibid. 






















110 i<f. Keferstein^s Table of the Salt Springs in Germany, {Veh. 


s 

o 


V 

s 


e 

cs 




SS 

o 

■K» 

K 

s 


B |i 
c: 

g--i 

s gS 

0^ o 


§ 


§ 6 o 

§ M ,S 
« Q 




© © 

00 

^ ■»e^ 




p: 

o 

•i 

i 

,o 

•w 

•rs 

G 

Cl] 

CO 


o 






s -- 

c ^ 

‘S *« 

1C o 

^ M 

^ s 

N1 


.2 

'4> 

y» 

G 

c9 

t/A 

5^ 

k d; • 

S w o 

C -*-? 
3 .■Ji 

Q GP 


o 

8 


00 


ift ' 

«>* < 


- © 


a 

V 

e 

.2 G 

^•s 

S tc 

§• 

(A 

-§2 

pQ S 

P ^ 


53 

“ 'w' 
C9 


a 

8 


G 


l-s i 2 S I £ S 

««• -kJ ^ 4-) 2 *1.* W 
^ *j^ G • ^ 

eppppppp 


O 

CV 

!.■*- 


ooo »<*>©©©© 

©Q^X^©^*-*^ 
04 ^ CC CC 


i2 s 

c g 

^ u 
G M 

® 5f 

Oi 


»» CO CO 


•'W 

*n 


Hc» 


= 1 


-104-- 
-,«C 




© 


I— I-* CO 


X X I:- 


<4 «A 




Temper 

tures. 

Degree 

-fcN 

•J* © O © 

-I0( 

© 

1 ! 1 

. i<^ 

i 


1 1 ’ 

•y G U 




^ ty 








® !« S 

01 »M -t ( 

•fO 

1 Ml o O 

.G bD 2 

iG df 1 

■T 

1 © © »?^ 

■s,® § 

lr» *1* ■"« 


—1 oo 

Oi u o 

a g-a 



W^-VXk* 


& 


Jii 

4> 

•s 

O 

K 

I 

li^ 


'ts 

STnj 


■i a J I 
i='ll 

CJ V ‘O. M 

PhUl-< 

t-X © o 
»» f-« w <N 


if 


=» 

•8 


P 

c 

<5 

s 


=Ji 


X 


S' . 

? rt 

3 •& 
<« .5 

> .G 


G 


13 

o 


© 01 

© I— 


I o o I 
I 30 ^ I 




'X^ 


EP 

3 

.© 

G 

2 

G 

q; 

G 


§ 

^ k 'G 

^ • 2 
rC y 

5 S 

^ M k( 

1-^ 4) r » 
V5 


CJ 

I 


Ca2 *2 

Oi cc 

G t- Si 

M« a 


-S 

■c 

1 - 

■C "S! -5 

t&i vj C5 
1-1 04 a<3 <4* >n 


a 

a . - 

Cm CO 




S 
g 2 
^•3 

o »2 

M 


to 

3 

04 

G 

3 


♦2 

o> 

•s 


'■c 

”§ 
a 

V 

g g S I 

§>iii 

J as o 53 3 <» '>5 

Cl CO >f3 t~ X 


•2 

il 


9 Salzderheluen 






















1824.] M. KeferstebCs Table of the Salt Springs in Germany» 111 


O 


to 

c 




s; 


8 


8 

«5 




.2 

rt 

£ 



n 

o 


g 5^ 

5g^- 


in O Q 

a# o o 

rr ^ 


CO 


BJ ,1 

« S- 

3 « 


%-t 


'O (» 
^ *n 


"d g 

cd 

4d 

o 

fj 

£4 

c« 

If 



1 

Si 1. 

'S g 2 

COSO 1, 

o 

r" 

O 1 

coo 

IS 

p. 

3 S w 

4^ W W W !>• 

SJ 


w ii» ^ 

c- 


S S S S c 


» 

sss 

o 

-1' C- S5 
— M) 

(St 0< 

gS5Si 

sc — 50 0» 0* 

•T CO 

100 r 

100 

0> 4? »o 
^ 00 

500 

P-* if5 iO 

*’IN -.-- 

iO O'/ -x 

1 

1 

I 

CO 

1 1 i 

CO I o 
^ 1 1*^ 

! 

1 

! i 1 

05 


X 



. * 




« 




o oc ct 
o »'o 

o O X *o 

t-* C X • -• c. 

■•4 

1 

1 

-g 1 I 



M 


K 

*C 

X 

•S 


<l» 

c 

cS 




a 

■a 

«i 


.M-" 

I § « 

Mi PQ at 


» !>*< 


s| 
2 g| 
a s;h 

?5 y 03 
•-: X_Mi 
p.. W lyj 


S 


■? 


bO 


c 

. 

^ ' S 
> fe Jd 5 

ci o ^ .8 .a 
S Bj S c 
^ c c 43 S 
'B ^ S 3 'a 

« :b "SJ 

'w vj /i w 
« CM CO iO 




:3 

43 

a 

o 

a 




”*5 

e 

<a 

V. 

>< 


'g 

Mi 



a 

5 


.I 




I 

D 

N 

CO 


Mb 


(J 

c 


X 


Pt «so 


SO — 3 100 Muschelkalk (ifflj) ? 





















112 


M, K^irstein's Talk of the Salt Springs in Germany, [Feb. 

■ 

'4 


* » ji 

s.si 

(^'S o 


I 


tti 

I 




« *2 
«3 «9 
2» 
.C 

>... & 
■W 13 

s 5 

*3 ?. 


s' 


o 

iO 

t- 

00 


1 


s 

5 


■2 

S,9 

“ ,l 

K 

•2 

e a 

e 

«U3 

5^ *• 

a 

S 



^ « 

% 

Vj 

V. W 

-VJ 

e 

''M' 

33 t3 

*5 


•d 


•4J 

<A 


VI B 
H) w 


bOw 
o «o 

«iS w 


•i 

t 

•s 

:a 


o 

X 

S 


j;: 


f 

SP 


^ 5 


c 

o i 

'2 ^ 
T TO «» 

2 S"« 
Sd o ® 
A 25 "« 

'-^.3 u 
0^ v» 

2-S I 

J Si 

'rt <y 

^ •£ 

1« o 
2 

V V. 

S bp 


c 

■« 

't3 

d 

ej 


a> 

!)0 

<U 

33 


I 

>% 


«? 

bO 

§ 

EP 

01 

.Q 


a 

•I 


.i4 

I 


.a .« 
-g 'a 
** . ^ 
d 

^ flj 


Ditto. 
Ditto. 
Ditto. 
Koth tt 
iiaji 

CO 

QO 

3 

<4 

Siam 
Ditto. 
Roth t 
Ditto. 

Conglc 

beloi 

Butitei 

Ditto. 

Ditto. 

Probal 

Schiefe 

Ditto. 

1: ml:? 

0 (5»5 cc 

.|Sg2 

1;;^ 

O 

o 

eo 

100 

100 

i nil 

ifi 

P 

o o» 

^ -ff 

So, o c, 

^ 1 oj 5;. 

C QO 1 t- c 

« (X 0^ 


si 

li, 


t- 

0* 


00 

0» W IM W 


CO 

7< 


t- 

W “1 


« 


I*® 1 1 


tf) 






M ^ 

d b ob 


w 


1 12 


CO 


1111 


CO o 
CO 


O — 


11 


O cs 

•s*» 

’S. 

33 U 


,1' 


O w ty o 

V 

O *0 P 

45 

78 

819 

’s 

0^ 

*0 

C r) 

‘'1* 00 rj CO 

(N /) 1 

^ X 1 

it 

: 

I 

• ; ; 

\'T“; : : 

- . i ^-. -. . 


a 

X 

P4 

(fi 

0^ 

6 

o 





<0 o 

^ (N 
OT 


•5 igl 

iii^ 



§ 

rt 

W 


£;§ 

3l^ 

V>"»l 



























1824.] M, Keferstein*s Table of the Salt Springs in Germany, 1! 3 
The different formations yield the following proportions of salt.' 

1. Granite and slate formation; 


leasts of salt at Bex... *.. 425 

Moutiers.400 


825 

2. Porphyry and coal formation. 

Lasts of salt at Munster on the Stein .. 270 


Theodorshall.880 

Ip-iO 

3, *' Rothe sandstein formation'' (red dead lier). 

Lasts of salt at Mosshach.. .., 100 

Weissbacb. 75 

* Deirkbeck.... 


175 

4. Zeclistein, or alpenkalksteiu formation {)ieio magnesian 
limestone). 

Lasts of salt at Frankenhausen. 2000 

Ib’iedriehsliull.. 3750 

Oll’enau. — 

I lull, in WurtenibtTg ,. 2450 
Sulz on the Meeker . .. 200 

Ludvvi'''shall. .. 3750 

Dunhenn. — 

Keiclieuhall.-.15,500 

Luiieberi'-.V200 



5. Buuli'r sandstein formation (new red sandstone), 
Lasts of.saIt at Dnrrenberg.()500 


Arteni. 1450 

Stassurth .. 1500 

Teudit/ and Kotschau. . 480 

Koesen. 1340 

Salzgittcr . .. 350 

kSal/dettfurth. 170 

Salzderhelden . .*. 350 

SnlbeeL. .. 425 

Bodenfelde. 300 

Scluiningen. 280 

Sakdahluiu. 203 


New Series, vol. vii. 
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Lasts of salt at Carlshaven. 300 

Alleiulorf. 4100 

Schmulkiildeu. 300 

Nauheim.3200 

Sal/hausen. 112 

Wcisseiiheiru. 85 

Eiidingen.. 75 

lloniburg. 100 

Sodeu . 100 ? 

Kissingeii. 500 

Orb. (JOO 

^ Phillipsthal.. 500 

Sal'/imgeu. 3000 

Cilucksbruim. 250 


• 2(),5(i7 

5. .Tmig’ere kalk, between tlie bunter samlstoin and the ter 
tiary formations. 

(n.) I’rom the muschelkalk. 


Lasts of salt at Halle, in Saxony .... 0300 

Sclionebeek.. 15000 

Sul/e. HtH> 

Lindenau. 25 

.Inliiis llall .. 11 

22,1.30 

h. Grypliiten kalk in (lerpiany. 


Lasts of salt at tlolching.. 

• • • 

. 33 

• 

ileine.. 


330 


Keinne... 

• * « 

700 


iluthenfelde .... 

• • • 

1200 

% 

llegersen. 

* • • 

120 


Grossen Reiden . 

t • • 

180 


M under. 

• • t 

45 


Salzhemmendt)r f. 

» * • 

1400 


Sal/ Ud'eln. 

« • » 

500 


450S 

c. Gryphiten kalk in Alsace. 


Lasts of salt at Dieuze and Alojensie. 10,000 


Chateau Sal ins ...... 2870 

l.ons le Sunnier. .*,.. 720 

Salins... 3030 


Vic. 


•t 
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1824,] Mr, Smithson on some Egyptian Colours, 
d. Green sand and chalk. 

Lasts of salt at Kdnigsbom near Unna. 3027 

VVerl. 900 

» Sasseudorf, near Soest. 040 

Westerkatteu. oOO 

Sal'/katlcn. 000 

• * » 

6007 

4M,934 

G, Tertiary formations. 

a. Sand foriuution ( Lo/ulon clii>/). 

Lasts of salt at Colberg. 1600 

(Iveifswalde. ;30(J 

Oldislije. 1200 

Sill/, in .Mecklenburg. . 440 

Sill/, in Hanover. lOO 


3640 

b. Mergel sand.^tein (grcs a lignites according to flinn- 
boldt), troin wbich arise the salt sjirings in llungarvg 
(lallicia, and tin; leriiLory ot’Su lu nburg, which yit hi, 

in lasts of salt, above.226,000 

Lasts of salt from the granite and slate fornialion. S2S 

Lasts from the, jiorjihyiy and <-oal lormation. 1 160 

l.asts from the ureat older sandstcme lormation vt/,. 
tlutred saiulstoiK'(roili toilt hi'geinles), and that winch 
lies between the hunti.-r saiulsli-in and the /.ech.^leio '. 01,,2/2 
Lasts from the newer hmesloiu s, \'\/.. the niii'-chelkallv 
the giy|)iiiten kalk and Jura kalk ui:)l//c 

and the chalk.!.4S,.s; 1 

La:>ts i’rom the terliarv lorinations, v i/. the |>lasl.U' clav 

{(/niKiihdh/en furimit.) and i.ondou clay tJ /o;//,(//.) 22>',6 10 


Articlk NHL 

An Einntiinillon oj'sotne J'l'it/jliintt i\>/i>u)s. 
liy James Snnllnon, Iv-ij. I ILS, 

( To the Ldilor yl the AnnnU oj Phibtsoplit/,) 

SIK. i Jiiu. 'J, tS'J-l. 

Mo HU than eonwnonly incurious must he he who waaild not 
find delight in stemming the stream ol'ages ; returning to limoa 
long past, and beholding the then state ot things and men. 

la the urts4)f an ancient people much may be seen concerning 
them; the progress they had made in knowledge of. arious kinds; 

1 2 
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their habits; their ideas on many subjects. And products of 
skill may likewise occur, either wholly unknown to us, or supe¬ 
rior to those which now supply them. 

I received frorti Mr. Curtin, who travelled in Kgypt with Mr. 
Belzoni, a small fragment of the tomb of King Psaminis. It was 
sculptured in basso relievo which were painted. 

The colours were white, red, black, and blue. 

I have heard the white of Kgyptian paintings extolled for its 
brilliancy and preservation. I found the present to be neither 
lead nor gypsum; but carbonate of lime. Chlorides of barium 
caused no turbidness in its solution. An entire sarcophagus of 
arragonite proves that the ancient Egyptians were in possession 
of an abufidant store of this matter, remarkable often for its 
perfect whiteness. Was it the material of their white paint ? 

The red w as oxide of iron. By heating, it became black, and 
returned on cooling to its original hue. In a case w here so much 
foreign admixture w as present, since the layer of red was much 
too thin to allow of its being isolated, 1 considered tins as a bet¬ 
ter proof of rc'd oxide of iron tlian oljlaining pnissian blue. 

'file black was pounded wood cliarcoul. After the carbonate 
of lime w ith which it was mixed had been ixanoved by an acid, 
the texture of the larger particles was perfectly discernible with 
a strong lens ; and in the tire it burned entirely away. 

The blue is what most deserves attentic'n. It was a smalt, or 
glass })Ovvder, so like our own, tliougb a little paler, as to be 
mistaken for it by j uiges to vvhoiu 1 showed it; but its tinging 
matter was not cobalt, but copper. Melted with borax and tin, 
the red oxide of copper iimneiliately appeared. 

Many years ago I examined the blin- glass with which was 
painted a small tigure of Isis, brought to lue from Egypt by a 
relation of mine, and found its colouring matter to be copper. 

f am informed that a fine blue glass cannot at present lie 
obtained by means of copper. What its advantages would be 
above that from cohalt, it is for artists to decichn 

Intent upon the blue smalt, it unfortunately did luat occur to 
me to examine, till 1 had vvaslied nearly the whole of it away to 
waste, what was llio glutinous mutter which had he(!n so true to 
it^ oliice for no less a period than 11,500 years; for the colours 
w'ere as firm on the stone,as they can ever have been. 

A small (jiiantity of it recovered from the water did not seem 
to form a jelly on concentrating its solution; or to produce a 
precipitate with galls. 1 imagined its vegetable nature ascer¬ 
tained by its ashes restoring the colour of reddened turnsol 
paper, till I found those of glue do the same. 

The employment of powder of charcoal for'a black would seem 
to imply an unacquaintance witli lamp-black, and, perhaps, with 
bone black, and that of copper to colour glas.s blue, a deficiency 
of cobalt. And if tlie glutinous matter should proVe, on a future 
examination,*^ to be vegetable, our glue being then possessed may, 
perhaps, be deemed questionable. 
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Article IX. 

» 

Ou the Cnjslfil/hte Forms of Artificial Salts, 

By 11. J. Brooke, I'lsq. FRS. 

{ContiuHcd from p. 

Sulphate of Xickcl and Copper. 

Tiif. primari/ form oftliis salt is an oblique rhombic prism, with 
an imperfect cleavage parallel to its lateral planes. 

PoniVI,orM'.100' lo' 

Pone'.117 30 

M on M'. 83 30 

1 received these crystals from Mr. B. 

Phillips, and having dissolved some of 
tijem in distilled water for the purpose of 
obtaining others with more perfect planes, 

1 found that the first crystals deposited 
from the solution were sulphate of cop¬ 
per ; the next, sulphate of nick('l and 
copper similar to those which had been 
dissolved: these were removed, and W'ere succeeded by a crop 
of the same crystals intermingled witli a few others of the 
rhombic sulphate of nuke I; and crystals of both these salts con¬ 
tinued to be deposited together until the fluid w as nearly all eva¬ 
porated. 

Tliere W'ere not any crystals of sulphate of copper deposited 
from this solution after tlie double salt b( ^an to,crystal]i'/.e, but 
the solution at xMr. P.’s, from whicii the crystals I received had 
been *)biained, had subsecpiently produced crystals of sulphate 
of copper. It would ajq)tar from these circumstances that the 
(louble salt would only be produced in uncombined portions of 
botli of the single ones. 

I 

Sulphate of Ainniouia and Maf^nesia. 

The primary form of this salt is an,ofdi*/t<c rhombic prism. 

P on M, or M'.104^ 45' 

Pour, ore'. 154 40 

Pong. 135 40 

Pone'. 115 30 

MonM'. 100 30 

M on A. 125 15 

The crystg^s of this and the followinj, 
have received from Mr. K. PhiIlip.s. 
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Sulphaie of Copper mid Potash. 

The primary form is an oblique rhombic pristUf and differing so 
little from the preceding in measurement, that the sarme figure 
maybe used for both. The crystals do not appear to possess 
any distinct cleavage. 


P on M, or M'.104" ‘MY 

P on e, or c'... lo4 20 

P on r'. 1 U) 20 

MoiiM'. 107 35 

Monk . 126 12 


‘ Articj.e X. 

On the Oci nrrcnce of Clcnvciaudite in the older Rocks generafIn. 

liy Phillips, FLS. Ifcc. 

The discovery of (4eav(4andito as an ingrediont in several 
rocks of various and distant parts (d England and Scotland, as 
detailed in the Aiindh of November last, induced me to pursue 
the s\ib)ect fnrtlier, from the notion that if mis mineral should be 
found only in particular diiscriptions ol‘ rocks, its jiresence, or 
the contrary, might te nd to throw sorm light on the dillicult and 
intricate iiupjirics couneeted with the comparatively relative ages 
of the older rocks in general. 

With this view I have examined rocks of dillerent countries, 
and although the examination has been limitt'd to two or three 
hours each evening for three or four weeks, it appears to me that 
sufficient evidence has been obtained to evince the probability 
that the pretsence ol tins mineral is almost universal in the older 
rocks, and that it wilr freijnenlly be found accompanying felspar 
in them.* 

Ofthcrocksof Cornwall, the only one noticed inmy former com¬ 
munication was a porphyritic granite from Carnlnae; I have since 
found it intermingled with felspar, ([iiart/, and mica, as the paste 
of a porphyritic granite front lined Corland Mine, near St. Die, and 
also in another from near the Land’s End ; in both the cleave¬ 
landite is white and opaque, and the felspar translucent or trans¬ 
parent. In a granite from Dartmoor, in Devonshire, consisting 
chiefly of nearly ooaque red felspar iiitcnningled with hornblende 
and (piartz, the cleavelandite, is tran.slnccnt aud slightly reddish, 
and it bears but a small proportion lo the felspar, ‘it occurs 
sparingly intermingled with fid,spar in the sicnitcofthc Malvern 
Hills. 1 have not succeeded in finding this snb tance as an 
ingredient ol yny one of the numerous specimens in my posses- 
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sion from the porphyry or elvan dykes of Cornwall; the imbed¬ 
ded crystals being all felspar. 

This mineral u[)pcars to be the only substanpe connected with 
hypersthcfle, in the hypersthene rock of Sky, for 1 have not been 
able to detect any felspar in the severnl specimens of that rock 
presented to me by JJr. Mac ('ulloc)i. i have detected it. in 
contact with felspar in some fragments of granites from Tiree, 
presented to me ibr the purpose of examination by Capt. Ih-teh, 
as W'cre also otlua's from the Slietland Isles, Fula and Faira, in 
which also the cleavelandite, occurs, d'o the same <'entleman 1 
am likewise indijhfed P'lr a mass consisting ol‘ nearly white 
lamellar I'eispar and graa'ii eleavelaudite in about tonial j)ropor- 
tioiis, simply adhering, luit, iiitermixed; as well as (br an isolated 
fragment about an inch and a lialf sfpiare, of the, latter minendof 
a (lurk colour, leaving ixreatly the asp'xt of felspar, its cleavaa'e 
pianos being more than usually bright. Both these specimens 
are from Tjree. 

The presentation to me of a box of rock specimens from 
Mont Blanc and its neiglih(mrliood, by (.'liarles Jlampden Tur¬ 
ner, Esq. with a catalognc “ iburni j)ar .loseph Marie Des- 
chainps, a Servo/., Canton di^ Chamouni,'’ alhaded a favourable 
opportiinitv for tlieir examination, especially as a large part of 
them, indeed all in which I foim<l the cleavidanditc, are noted 
in tlie catalogm^ as the “ ])roto<j:iae granite's of Jurino.’’ in the 
specimen of the v('ry summit. roc*k ol 3.l(.)nt Blaiu', cleavelandite 
forms a (;onsideral)lt‘ proportion, in comiexiou with steatite, tale, 
quart/, chlorite, and fels|)ar; the cleavidaiidite hc'ing white, 
nearly opatpie, and oitea coiisiderahlv granular: it occurs even 
still more largely in the beautiful poiphyritic granite otPormenaz 
about two mih^s \V or ..\\C of Servo/, aad in w hich the imbedded 
substance is a ielspar ol a delicati' rose colour:, the paste con¬ 
sists of cleavelandite, (prait./, felspar, hornbieiidc, and chlorite, 
and the aggregate is of a green colour. The rock of Vosa con¬ 
sists of dark lamellar felspar, iinhedilod chietly iu yellow and 
white cleavelandite ineluduvg vi'llow mica. 'I'hat of’La Filla 
consists of nearly w bite ami opaipie cleavelandite, mica, chlo- 
riti', quartz, amrfolspar, and that, of Breveiit of the same sub¬ 
stances. The rock of J,)es frapetlcs consists chietly of white 
chgivelandite and white mica (it is eibstic), containing .spots of 
yellow mica ; neither quart/ nor chlorite is perceptible in it; 
and much of the cleavcilandite lias a granular aspect when 
viewed in a direction contrai v to that of the cleavage planes ; 
two surface.s of this specimen are, Iio\M'v*}r, coated hv chlorite. 

The only speciqien of a rock in my possession from North 
America, is one consisting chielly of black mica, with which 
traiLsparcnt cleavelandite is intermixed ; garnets are imbedded 
in it: this rt'itk is from the hanks of the tSchnylkill, five miles W 
of Philadelphia. • 
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In all the instances above enumerated, and in many more in 
which I have failed to discover the cleavelandite, it will bia 
understood that the means relied on for its detection were sim¬ 
ply those of cleaviiif!; from the rock minute fragments^ and sub¬ 
mitting them to the reflective goniometer—a test it may be 
assumed, sntficieutly satisfactory, to render it needless to 
liave rocoiu’so to the labours of tlie chemist, where the 
planes produced by cleavage are sufficiently bright, especially 
since the angles at which the planes of the cleavelandite meet 
each other are perfectly well ascertained, and essentially differ 
from those of felspar, with which this mineral was always con¬ 
founded, until the error was lately detected by the nearly simul¬ 
taneous labours of Levy and llosc?, and thereby furnishing 
evidence (if indeed any were w'anting) to the real value of the 
mineralogical niceties belonging to cleavage and measurement, 
and their essential'importance to every one who would become 
acquainted with the older rocks, whicli it may be said it is now 
the fashion to nesilect for the more inviting and less laborious 
investigations requisite for the easier comprehension of the 
newer. 

It is scarcely needful to say, lliat whenever felspar is men¬ 
tioned as an ingredient of the before mentioned rocks, its pre¬ 
sence was always ascertained hy the goniometer. 

In several of the rocks of Mont lllanc and the neighbouring 
mountains, it is however extremelv difficult, if not impossible, to 
decide w hether one of their ingreilieius be 1‘elspar or cleavelan¬ 
dite, without the assistance of the chemist, since the substance 
in questiop is often either consideraldy granular, or approaches 
the compact: sometimes, however, when that is the case, it 
beconu’s manifest by a studious search that this appearance only 
belongs to the cross fracture of the mineral, and that it does pos¬ 
sess cleavages sufficiently distinct for the use of the goniometer; 
and in all cases where this has hajipened to mo, the mineral has 
proved to be cleavelandite, not felspar ; in the specimen from the 
Aiguille du Tour, which consists of a white granular substance 
having some appearance of cleavage, and which is rendered 
somewhat schistose by irregular layers of green chlorite, it is 
impossible to decide on the nature of the while substance, 
because the indications of'cleavago are not sulHciently decisive 
for the goniomeier, but the examination of many rocks from the 
neighbourhood leads to the conclusion that this substance is in 
reality cleavelandite. 

If we regard the elements of the .several substances constitut¬ 
ing the rocks in which both felspar and cleavelandite occur, as 
having been in a state either of aqueous solution or of igneous 
fusion ; that is to say, in a state in which the two alkalies enter¬ 
ing separately into the composition of these two minerals, were 
at liberty to tuxert their afliiiities for other bodies, it seems very 
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remarkable that they should each constitute separate minerals 
in connexion with very nearly equal proportions of the same 
earths—and as it occurred to me as being witjiin the verge of 
probability that these two alkalies might, by coalescing and 
uniting themselves to th.e same or other earths, form another 
compound body which would probably in that case have for its 
jjrimary form, one in which the planes would meet at angles 
ditfercnt to those either of felspar or cleavelar.dite, 1 have been 
anxious to detect any such dilterence if it exists, but without 
success; for in every instance the angle obtained belonged to 
the primary form cither of the one or the other of the above- 
mentioned mineral. 

It may be added that althougli these minerals are Sometimes 
sufficiently distinct in the same specimen, there is no one cha¬ 
racter belonging to either which adequately distinguishes it from 
the other at first sight; the most important feature is, that in 
general the .cleavage planes of felspar are more brilliant than 
those of cleavelanditc; and hence it will be difficult hereafter to 
describe a rock in wliicii one of these minerals apj)ears to be an 
iuLiredient, without first having'recourse eitlier to the chemist or 
the goniometer, in order to prove that it is not the other. 


Autici.e XL 

/Utnniomica/ (^hsercafinns, 1823. 

By Col. Beaufov, FRS. * 

IhtKfici/ flcat/i, mar S^anmorc. 

Latitude 51'^ Ti' 4 North. Lon-oaido West in tiiun f' 

TVc. .SO. KuicrMon of .Jupiter’s ^ iJii Mean Ti ic at Uushn’. 

satellite. } n -‘tt 5.7 .Mean Tii ie at (frectiwich. 

•fan. <7. ersion of .Jupiter’s first ^ 0 I'i 47 .Me.iii Time at'Bushey. 

atellitc. c 0 1-4 OS Mean Ti at (Jroenwieh. 

Jan. 11. torsion #f Jupiter’s first t Ui .SS .‘17 Mean Tii ic at Bushey. 

atellitc.... ( Hi JO 58 .Mean Ti ic at <4rcenwich. 

Jan. 12, -nHali..nof a.mall»tarl,y( ,3 „ ,W, sldcrialTime. 

tile niiam. iuuucrsion- ( • 

Jan. 12. Emersion of Jupiter’s third < J 20 Mean Time at Bushey. 

satellite.C *0 41 Mean Time at Greenwich. 

Jan. 13. Emersion of Jupiter’s firsts !1 08 14 Mean Time at Bushey, 

satellite.( II (H> 34 Mean Time at Greenwich. 

N. B. Jupiter’s Limb was tremulous tyid ill detined. 
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Article XII. 

On an Improvement of the Clhioniclcr. By M. P. Moyle, Esq. 
(To the EJitor of the Annals of'Philosophy 


-SIR, riihhin, Jan. 1, I SSI. 

I HAVji: )na<le an addition to the cliiiouiotcr now ;;c!nt'rally in 
use, wliich [ Halter myself is an iinprovenient; at least its utility 
is more particidarly felt in this nei;ji;hbomliood by tlu3 superintcml- 
ants of mines in calculatinji; the di[) or uiuleilie of a lodt:. Its 
former construction pointed out only thoan|:;le from the horizon, 
of any strabini, ike. 1 have now added another quadrant, (u\ 
which is deJineatcil the number of feet and inches a lodt; will 
underlie at certain angles in a fathom, j)erpcndicular,depth. Tlie 
following is an outline of the instrument. 



T find the underlu; of a lode of one foot in a, fathom will ho 
indicated by an angle of 80;'’ from the horizon, six feet in a 
fathom at the angle of do'’, and so on. 

i am, !Sir, your humble suu’vant, 

M. P. Mu VIE. 
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Article XIII. • 

Reply to the Review of Mr, Graff Elements of Pharmacy. 

liy Mr. S. l.'\ Gray. 

(I'o tlie lulitor of' the Aanah of Philosophy.) 

SIR, 18, liurton.strfft, Hui ton ('rffcent, Dec, 23^ 18iJ3. 

1 HK(; !ca\c to thnnk you for tlie eoiunieiulation you have 
given to Tuy I'jlemcnts of' Pharmacy, in sviying that it is calcu¬ 
lated to convey a considt;rablc portion of' information ; but 1 
must at the same time desire your altontiou to a few points in 
the scfjuel of'your revi(;w. 

The arrangement is partly taken from Staid,partly from Biot; 
and is such as best suited iny jjurpose of training tlie student to 
scepticism, or, at least, indifference in theoretical points. 

'I'he chdinition to which you object is that of' Mlack, with the 
addition of’the last clause, which I was induced to adfl, because 
cheiui.sts, from the analogy of electricity to galvanism, attempt 
to exjilain the ])henomena. of the former power, although it is not 
produced by altca atiou of temperature, or mixture of bodies, but 
bv meia; mechanical means, and iherefoo' a\ ill not como. within 
the lanifs of the original delinil ion of Dr. Black. Heat and cold 
are U'^ed in the deiinition in their po))u!ar sense, as two contrary 
powers, not only bccau'c tin; philosophical idieas cd’temperature 
and caloric had not yet. been mentioned , but also because the 
existence of a f'rigonfic principle having laam started, and its 
partisans notyt;t extinct, the j'opular expression, which involves 
no theory, best suited the cautions character ot a j^ceptic. 

d’ho lirst error which you say you shall noti>'e occurs in p. 9-3, 
and after ipiotiug the passage, you say," it prores incontestably 
that Mr. Gray is ignorant of the conutositioii of snlphniic m iff 
for he has once, in words, and tliree times by symbols, misstated 
its nature.” Put I believe you will ii[>on rellectiou agree w ith 
my statement, that .s7///>/no7c nciil consists of a charge rifsulpliur 
united with threu; of oxvgen. I ac.knowledgc that I luive ccr- 
tamly erred in respt;ct to oil of vitriid ; *lmt having written Icn for 
one in the first instance, the subsetpient repetitions were mere 
slips of the pen. How easily these oce.ur your own use of the 
words sulphuric acid for oil of vitriol in this passage shows, 
and we shall see more proofs hereafter. i\,s it was only intended 
in this place to i;x])jain the mode of'using the symbols, the slij) 
is hen; of no conse<|neiice, and indeed it turns o«>t better adapted 
fur that purpose than the truth would have done, as ifitroducing 
an exatuple of*a c<teflicieiit sign, in the history of oil of vitriol, 
p. IdH, the composition is stated right. « 

In commenting on my exposition of Berzelius’s laws of com- 
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bination, you object to my mentioning the speculations of that 
chemist on the existence of oxygen in ammonia, in an element¬ 
ary treatise. T|iis is mere matter of opinion. Mr. Brande indeed 
does not make any mention of the supposed compound nature 
of nitrogen ; but both Mr. Henry (8th edit. vol. i. p. 243) and 
Dr. Thomas Thomson (6th edit. vol. i. p. 214) not only notice 
the suspicion of azotic gas, and amnioniacal gas containing oxy¬ 
gen, but the one notices the ammonium of Sir M. Davy, and the 
other the nitricuin of Berzelius. So that 1 have just cause to be 
astonished at your saying, “ If the student after reading this 
massage were to look into the chemical works of Thomson, 
Henry, or Brande, he would find no mention either of oxygen 
or nitricuin existing in ammonia.” 

My idea of the composition of the lic|uor plumbi acetatis 
agrees with the statements of Dr. Thomas Ihomson, Mr. Henry, 
Mr. Brande, and Mr. Anthony Todd Thomson. I am again 
astonished at your saying, that “ in p. 81 no rules arc given for 
describing those salts that contain an excess of base.” I know 
not how to account for this, unless by supposing a whole para¬ 
graph has dropped out of your copy at press, as single letters 
sometimes do ; for the third paragraph in that page, consisting 
of no less tlian 14 lines, expressly relates to the mode of naming 
(not indeed describing, as you have by another slip worded it) 
salts when an acid couibines in dltVeieiit proportions with the 
same base, and five modes of nomenclature are related ; and 
in the last paragraph of p. 64, the 'ubject is resumed. 

You then proceed to say (for I must now ([note your words at 
length), “ On the same ground we object to the following state¬ 
ment ; Moist iodine added.to phosphorus yields a sour colour¬ 
less gas, which is rapidly absorbed by. water, and must be 
collected in a, quicksilver apparatus ; a gallon of this gas weighs 
ftbout 311 grains. Here the changes are either + P into 1- 
+ P' ; 1 + P + IP into 1 11 -f P*, and the new acid is 
called the iodic oi hydroiodic.” The pupil would naturally 
suppose that Mr. (Iray considers the iodic or hydroiodic acids 
(properly hydriodic) as similar; but he ought to have known 
that iodic acid cousi.sts of o.xygen and iodine,’ and the hydriodic 
a/;id of hydrogen and iodine; it is the latter only which is 
formed, excepting a quantity of phosphorous acid, of which no 
notice is taken, nor is the decomposition of the water even hinted 
at, although the formation of the hydriodic acid depends upon 
it. (P. 166.)” 

These are your prepise words. 1 pass over any inquiry as to 
the ground upon which you object to what I have said;although 
I am not able to discover any connexion between this passage 
‘and that immediately preceding it, respecting the subsarte; but 
proceed to your assertion, that I have taken ncy notice of the 
phosphorouii acid which is formed. This shows how easily slips 
of the pen may be made, and may abate your astonishment at a 
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slip of my own; for here after you had twice copied from my 
book the symbol for phosphorous acid, P', as being a product 
of this experiment, you assert, within the compass of only six 
lines, that I have taken no notice of its production. Nor is this 
all, for you *go on to say I have not even hinted at the decompo¬ 
sition of the water. Is it possible that the Editor of the Annals 
of Philosophy can be unable to read a chemical theorem 
expressed in symbols i Upon no other ground can this censure, 
and the one hitherto passed of my not knowing the difference 
between iodic and hydroiodic (for so 1 shall continue to spell it) 
acids, be explained. The two formula', I have given in symbols 
express two theories of this experiment. The tirst P, P chang¬ 
ing into I-, P* expressing that of Perzelius, in which,iodine, 1% 
is considered as a superoxidc of iodinum containing three 
charges of oxygen, which, being acted upon by phosphorus, P, 
a simple body transfers one charge of its oxygen to the phos¬ 
phorus, forming ])hosphorous acid, P‘, wliile'the iodine having 
of course only two charges of oxygen left united with it, is 
eliangedinto the indie acid, 1’, of Berzelius, not of ( lay-Lussac : 
in this theory, the water is passive. The other formula I, P, H', 
changing into 1 Jl, P' expresses the theory of Gay-Lussac. 
Here i«)diue, I, and phosphorus, P, are !)oth considered as sim¬ 
ple bodies, and the water, IP, is active in the experiment, and is 
indeed decomposetl, its liydrogen, 11, uniting with the iodine 
and forming hydroiodic acid, I II, while its oxygen -t-beingthus 
set fre(i unites with the phosphorus and forms phosphorous acid, 
P'. By this developemeut of the symbolic formula', how little 
cause there was for your censure is evident. As these experi¬ 
ments on iodine are of no use in ])harmacy, I shouhhnot have 
mentioned them at all, leaving them to the ]jure chemist.s to 
detail; but that there cxisteti a wiiliS dilference between the 
views which Berzelius and (iay-Lussac liave lakei? of the subject. 
It was this slight coiinexion between them and the professed 
object of my work, which caused me to express these incidental 
matters in symbols, partly as an exercise to the student, and 
partly because Berzelius’s ojiinions on iodine, as detailed in the 
Aunal'i of Philosqphy, have not lieen noticed in any of our ele¬ 
mentary treatises on chemistry, and 1 was anxious that they 
might be brought forward. , • 

As to the use of the term hydroiodic acid, instead of hydrio- 
dic, it may surely be justified by this single observation. The 
union of hydrogen with chlorine jn oduces, according to Gay- 
Lussac’s nomenclature, the hydrochloric acid; with sulphur, the 
hydrosulphuric acid ;—with tellurium, thu hydrotelluric acid ;— 
with cyanogen, the hydro^anic acid ;—with phthore, the hydro- 
phthoric acid; so strict analogy requires that the union of 
hydrogen and iodine should produce tlie hydroiodic acid, and 
Our own langhage is not so rich in vowels that we can afford to 
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reject those which arc offered to our enjoyment. I have indeed 
little doubt but that the term hydriodic was an accidental error 
of Gay-Lussac, or of his printer, and has been perpetuated like 
the etiolation of Fouicroy in his Systeme, instead of etoilation ; 
or the laplysiaof J.imueus in his Systerna 2s aturai, r2th edition, 
instead ofapiysia; which have been so often repeated, that they 
are become standard errors, and bid fair to supplant the true 
orthography, and disconcert the etymologists. 

Your observations respecting arsenioiis acid are partly justj 
the directions respecting testing for arsenic are, 1 confess, 
imperfect and incorrect; but it was not my intention to enter 
upon the subject of forensic medicine ; and I liave always taught 
my own pupils that nothing short of the production of true 
metallic arsenic will justify a medical i>ractitioner to condemn a 
supposed poisoner m cases which arc in any way dubious. 
Fortunately as arsenic is cheap, and almost always used by igno¬ 
rant persons, they administer it in such quantities that dubious 
cases seldom occur, 1 cannot, however, possibly conceive how 
you could make the following assertion:—‘ Nor is the direct 
evidence by metalli/atiou in any way alluded to,” unless by again 
supposing that another whole paragraph has, by some strange 
fatality, dropped out at press from your copy ; for the very next 
paragraph, in p. lol, to the one you cpiote, treats of the inetalli- 
'/atiou of white arsenic by the atlditioii of vi subcarbonate of 
potasse and charcoal dust. 

Again passing over for a mo’uont one of your observations, I 
proceed to the concluding])aragvaph, which is indeed the cause 
of my troubling you witli tins notice of your review, Man is 
always s^rbject to error, and therefore the mention (d‘ a lew 
errors in my Elements, which 1 am cun^ciou.s must, like every 
w'ork hitherto published, or that ever will be* puhlisln.'d, contain 
a few, and I hope but a hwv, would ]iot liave been any other way 
noticed by me, but by silently amending tlieui in any future 
work, Jlut 1 am cbiu'ged with dividing eliemists into rational 
and irrational, and placing ISir Humphry Davy among the irra¬ 
tional chemists. Now 1 think I may fairly challenge you to 
produce the word irralional from any part of the book, A cau¬ 
tious habit of distinction, that I have aetjuirecl, and gf the want 
of which in the generality of publishing chemists 1 have several 
times complained, has leh me to distinguish between pure che¬ 
mists, pliarmaceutical cln.mists, aiul 1 behove technical chemists, 
not as words of reproach, but of distinction. So 1 have men¬ 
tioned publishing chemists to ilistinguish them from mere 
amateurs, or those who either labour only for themselves, or 
those who are too modest to appear, before the tribunal of the 
.public. And again in point of tliOory, every professor, and 
indeed almost every chemist, has some peculiar doctrines of his 
own; but they may, and accordingly have been l“y me, divided 
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into two classes, according to the greater or less use they make 
of analogical reasoning m their theories. Formerly from the 
want of a suiHcient number of facts, analogical reasoning was 
the sole basis of chemical theory as may be seen in Beecher; 
by degrees ’direct evidence has been obtained on certain points, 
but not yet on all. Berzelius and some others, among which, 
did not my habitual indifferentism hinder me, 1 should rank, are 
of opinion, that the analogical reasoning of our forefathers 
should be retained so long as the facts which come to light can 
possibly be explained by their hypotheses, and even in case this 
can no longer be done, we should make as little change as possi¬ 
ble. These are the chemists 1 have denominated rationals, not 
from any superiority in understanding which they piay claim, 
but from their greater use of analogical reasoning than is 
allowed by the opposite class ; analogical and rational being 
constantly used in science as synonymous ; and the latter word 
being best adapted to be used as a substantive. The peculiar 
dogma of the c»ther school is to reject all analogical reasoning, 
and consider every body which has not yet been separated into 
others as simple. To these chemists, which include the generality 
olTnoderii prol’essois and authors, 1 havt; given not the name of 
irrationals as you state, and which 1 expressly avoided lest I 
.should unintentionally ollend, but tliat of Epicureans ; because 
Kouelle, who may be considered us the father of the sect, is said 
to have inscribed ou the walls of his lecture room, a saying 
ascribed to Epicurus ; That we can know' oidy what we perceive 
by our senses. 

No man lias a higher respect fur Sir Humphry Davy, as a 
chemist, than myself. Of his two precursors in the s^une path, 
Honiherg' and Scln ide, it is only the latter that can enter into 
any competition w ith him; and it the iVnueraniuu exceeds in the 
number of new substances be has discovered, the Englishman 
has by far tlie advantage in the greater jiractical advantages to 
be derived I'rom Iris labours. 

As to my opinion, however, of Lavoisier, which I have defer¬ 
red to this place, it is unaltered by your remarks. He indeed 
turned chemistry,upside down, and he has shown us that the 
phenomena of chemistry may bo explained by thus reversing its 
farmer theory, but theories are such tottering things that I do 
not consider this as any great feat, i still deny that chemistry 
is deeply indebted to him, in any other way than that the total 
change he proposed, coinciding with the jiolitical circumstances 
of the times, was brought into more notice than it would othai- 
wise have obtained, and thus it became neces.sary for the culti¬ 
vators of chemisUy either to defend the old doctrines, or 
advocate the new : 'and iifthis manner indeed he has indirectlvi, 
been of the greatest service to it. How often are his experi¬ 
ments referreld to? Seldom;—I might s-ay never. Are they 
considered as examples of the most scrupulous laccuracy like 
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those of Cavendish ? Far from it. That you may not suppose 
this is only my own prmudiced opinion, I refer you to the 
opinion expressed by Dr. xhomas Thomson in his catalogue of 
Lavoisier’s writings, in the second volume of the Annals of 
Philosophy. I remain, Sir, yours respectfully, 

Samuel F. Gray. 


Article XIV. 

Remarks upon the preceding Answer. By R. Phillips, FRS. &c. 

(To Mr. Gray.) 

SIR, 

In the observaiions which I shall offer on your reply, I shall 
coniine myself as much as possible to matters of fact. I must, 
however, confess, that I w'as completely in error respecting your 
motive for adopting the arrangement which 1 criticised. Had I 
known that you were assembling gum arabic, horns, henbane 
leaves and eggs, as “ hirinaceous bodies,” for the purpose of 
exhibiting an absurdity, I should have congratulated you on the 
success of your exertio-ns; but I think you should have ren¬ 
dered your motive evident; for the reader may imagine that you 
are so unhappily circumstance :l as really to suppose that eggs 
are farinaceous, and oyster shells combustible. 

I know not from whence you have copied the definition of 
chemistEjr which you attribute to Dr. Black; there are two defi¬ 
nitions given in his lectures,' and both so unlike that which you 
ascribe to him, that neither contains the word “ cold.” 

You admit that you have four times misstated the composition 
of sulphuric acid, by assigning it ten atoms of water instead of 
one atom; but you^ say, that in p. 138 it is stated right. On 
referring, I find that it is supposed to consist of S* 4- water.” 
Now, according to the tlieory of ‘‘ slips,” of which you have 
made so much use, 1 would ask, whether the. pupil having four 
times learned that oil of vitriol contains 10 atoms of water, he 
would not be likely to coTj^clude that at p. 138 the coefficient iiad 
slipped out, rather than that it had three times previously s/yipccf in f 
According, however, to Berzelius S’ water, would express a 
compound of three atoms of sulphur 4- one atom of water ; so 
that 1 deny you having rightly stated the composition of sul¬ 
phuric acid. •' 

I again assert that neither Thomson, Henry, nor Brande,men- 
d^ions the existence of oxygen or nitricum in ammonia. It is not 
necessary to ^uote at length ; Dr. Thomson (System, vol. i. p. 
225) says, it is a compound of three atoms of hydrogen and 
one atom of iizote.’* Dr. Henry (Elements, vol. i. p. 401) also 
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represents it as “ constituted of three atoms of hydrogen =93+1 
atom of nitrogen = 14 and Mr. Braude, of “ 13 of nitrogen and 
3 of hydrogen.” (Manual, vol. i. p.3G4.) That Goulard’s extract of 
lead is a suli-binacetate and not a subtritacctate is an assertion 
which I again repeat. You will observe that three authors out 
of four whom you quote in support of your opinion, infer the 
composition of this acetate of lead, not from analysis, but from 
an experiment of Berzelius ; the fourth authority, Mr. A. T. 
Thomson, is so far I'roin asserting this com])ound to be asubtrit- 
acetate, that he quotes the very analysis upon which I founded 
my conclusion of its nature. xMr. Thoiusuu says (London Dis¬ 
pensatory, p. GG3), “ According totlie t.'xperinnnits of Dr. Bos- 
lock, the constituents of 100 parts of the saturated s(dution are 
23*1 of oxide, o acetic acid, and 71dJ of water, which,” he adds, 

“ agree with tin; statement of I henard, who IVamd that the salt, 
when crystallizeil, consists of 17 parts of acid, 78 of oxide of 
lead, and .7 of water, in 100 parts.” Now it will appear, that 
the quantities of acid and oxide by Dia B.’s anal) sis, are to each 
otlu.'r in the proporthm of 60 acid and 231 oxide*; and in Thc- 
uard’s analysis as 60 to 230, very nearly. y\ccording to Dr. 
Thomsoji, Dr. lleurv, and Mr. Brande, acetate of lead is cont- 
posed of 60 acid + 11‘2 oxide ; and y<»n wdl, perhaps, admit that, 
supposing Goulard’s extract to he a sui)-Linacetate, it must consist 
of 6t) ac,id + 224 oxide ; but if a suhtrilacetate of .60 acid + 33G 
oxide; the question, tln rcddre, depends iipoii uhellnn- 231 or 
33G arc nearer to 224, and I think 1 may safely leave it to yi)uto 
decide. 

1 must again insist that at [». 81 of ytnir Blennmts, no rules are 
given for liescrihing those sails that ,co)i|ain an I'xces.s ftf base, 
'fhe 14 lines to which you allude Jr.i'.ejiot out of my 

co|)V ; but if these 11 lines ever coiilained a syh.ilile respei'tmg' 
sub-bisalts or sub-tri>alts, sueli s\lhiMe has indei'd disa-ipc.u'cd. 
In p. 94, to which von rcl'v-r me for a c.miimiafion o| tiie subject, 
all that iscontaineil ri'spccting it i', th.u to oxpie.'S ihe nundjcr 
of charges, the terms cnqiloyed are, suii^'esijuqihosphate, sub- 
liisulphate, for salts with excess of base." Not a word occurs 
resqiecling suiitrisalts, tluise winch (a i'asioiu'd tiu; remark that I 
made. I admit that in p. 161 of the bdemeuts of PhannacAg 
tliere is a paragraph which tnats ol tl^i* nn talli/e.tiou ol white 
arsenic by the addition ofasubcarbonaleofpolassc and charcoal 
dust;” but 1 deny that it h.is any connexiim whatever with the 
subject of detecting arsenic. It is stated without reb renee to 
it, and just as you would mention the roduetion of any ollur 
oxide: indeed totally imperfect as the meihod which you had 
previously stated is, it is given without any resi'rvalioii, and as 
possessing such a tlegroo of certainty as wouUl rendi'r ail addi¬ 
tional proceedings useless. 

When I asserted that you had not iroticed the di.;,coinpositlon 
of water, and the formatum* of plio.sphorons acid, which occur 

New Series, v o i.. n 11. x 
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during the action of moist iodine upon phosphorus, I alluded 
merely to your verbal statements ; and I will readily confess to 
you that 1 did not understand a chemical theorem expressed in 
such symbols as you employ. 

In the first place, in giving your symbolic statement of Berze¬ 
liuses theory, you represept his superoxidum iodicura by 1% but 

he by 1; your symbol means 3 atoms of iodicum, not iodicum 

• •• 

combined with 3 atoms of oxygen; P is Berzelius’s representa¬ 
tive of phosphorous acid, consisting of phosphorus + 3 atoms of 
oxygen; your symbol of P', if it have any meaning, is that of 

1 atom of^)hospliorus. y\gain, you represent the iodic acid 
of Berzelius” by I’, wdiich, according to him, means 2 atoms of 

iodicum; his symbol is i, 

1 observe also,•that you suppose the phosphorous acid of Ber¬ 
zelius to contain only 1 atom of oxygen, whereas Ije states it to 
contain 3 atoms. (.)n this subject I may remark, that you have 
performed a feat on paper which Berzelius himself would be glad 
to see reduced to experiment; if you find that his phosphorous 
acid is formed without the decomposition of the water, you 
are of course able to present him with his iiuairinary iodicum in 
an isolated state; for it must have surretidered its 3 atoms of 
oxygen to the phosphorus. 

The hydriodic acid of Gay-Lussac, which you allow to be 
formed in this experiment, is not the iodic acid of Berzelius ; he 

terms it iodas hydricus,'’'- and represents it by Aq 1, and not 

• » 

by I, as he would do if it were mere iodjc acid, and still less by 
P, as you have done, wdiich, as 1 have already observed, means 

2 atoms of iodicum. 

In explaining Gay-Lussac’s theory, you have employed IP to 
express an atom ofw’ater; wiiereas m your “right ” statement of 
the composition of sulphuric acid, you employ the word at full 
length, thus; “ S' -f water;” Berzelius, however, adopts Aq, 
and if H' have any meaning at all, it designates one atom of 
hydrogen. In order to represent the oxygen of the atom of 
water, you separate the coellicicmt tliiis, J- ; while Berzelius 
represents it by G, and 2 atoms of oxygen by O ’, but would 
be rather an odd expression for the same meaning. 

I have now done with your symbols, and nearly with my 
remarks. Jf the errors you have committed have produced any 
effect upon me, it is that of confirming my utter dislike of symbolic 
notation. When explaining the motives that'induced you to adopt 
* an arrangement which to me appeared of a most extraordinary 
description, you have attributed to it the advantage of train¬ 
ing the student to scepticism or indifference in theoretical points; 


* Essai sur la ThCorie dcs Proportions Chiuiiques, Table, p. IIS. 
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and you almost congratulate yourself upon the errors committed 
with respect to sulphuric acid, as better adapted for your pur¬ 
pose, than the truth would have been; what happy advantage 
you may discover in the utter confusion in which, you have in¬ 
volved the Berzelian symbols, I cannot imagine; and although 
your student may, in the commencement of his career, acquire 
scepticism or iudilference in theoretical points, he must, I think, 
terminate it in the belief that you do not possess “ that cautious 
habit of distinction ” vvhicii it is your boast to have attained. 

Yours, ike. II. Phillips. 


Article XV. 

» 

On the Delerlion of xmnll Qnanlilies of Arsenic. 

‘ By T.S. Traill, MlYJkc. 

(To the I'!ditf)r of the Annals of Philosophic.') 

DKAR SIR, J.ivcriiodl iloyal hkslitntion^ Jan. IG, lS2‘t. 

You R very interesting jtaper in the last number of the Annah^ 
on the tests of arsenic, tulhjwf.-d by an a])plication to examine tlie 
contents of a stomach in ^\hicU I discovered that <leleterious 
substance, has drawn my thoughts to a subject which has often 
engaged my attention, from having been re[)eatedly called on to 
determine the nature of substanci sibund in tlie alimentary canal 
of persons who have died under suspi('ious circumstances^ 

Your remarks on the appheation of the usual litpiid tests arc 
extremely just, and, in my-opinion, ka\x.; nothing further to lx; 
desired on the subject; but 1 have long been awarr; of the erro- 
niMius opinion ontertaiuerl by authors of rcjuitation, respecting 
the inutility of attempting t.o lu'duce to ib.e metallic slate, portions 
of white arsenic considerably less than a grain. Ihen by the 
common process, 1 have often succeeded in reducing to *a per¬ 
fect metallic film much less than half a grain of the arsenious 
acid ; although it w as the opinion of the celobrati'd Black, that 
one grain, and of Dr. Bostock that three-quarters of a grain, aro 
the smallest quantities from which we can hope distinct results 
by this process. 1 mav here notice the importance of attempt¬ 
ing the reduction in all cases of suspected poison ; for it has 
several times happened, that I liave lieen able to show the pre- 
J^ence of arsenic in cases where it has bciin supposed absent, 
because the w hite [le^wder gave no alliact'ous smell when thrown 
on a live coal. This method of operating should be abandoned ; 
because the carbonic acid and suiphureous vapour from the coal 
disguise the pt^uliar odour of the arsenic; and much of the 
powder is probably raised in vapour without reduction, and con¬ 
sequently without giving out ‘the alliaceous smell. 
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The trouble and delay of pre|)ariug a coated tube induced me 
long ago to attempt the reuuctiou in a thin glass tube, with the 
naked fire, or \tith the blowpipe ; and tlie lacility thus obtained 
made the reduction unudi loss irksome. Hut your happy sug¬ 
gestion of the spirit-lamp has rendered the process still more 
easy—even elegant; and has enabled me to produce unequivocal 
inetallizulion of aisenic from portions of the white powder far 
more minute than what has been inentit)ned—a circumstance of 
no small moment, as it atlbrds the nuist unexceptionable test of 
what may atlect the life of a human being. 

The following simple apj)aratiis is all that is requisite ; and 
after many trials, 1 give tin* process about to be described the 
preference. 

'lake a tlnu glass tube 2,', inches long, and about 0*4 inch 
wide, closed at one end, with a slighllv dilated month; like tin; 
common test tubes of the hlowj>ipe appujatns. A pica'e of cop- 
].'er wire, loosely twisted round its upper r iid, serv' s to attach it 
to any convenient support, at. an an;’!e ol alioutoO® or ; while 
the flame- of a spirit-lamj> isajiplied to the clo.a-d <;ndofthe tube 
containing tin; mixture ie» he reduced. 

I employ either tin; black flu.v, or a little siibcarhonatc of soda 
or potash mixeal with cluircoal pf»w<ler. lulher of these should 
he at least eijual to thrice the weight of the substance to be 
■ascertained ; but. a small e.veess of Hum is .saier than the oppo¬ 
site extreme. Where tin; .juantitv is not very minute, it is 
unnecessary to grind the w hole ingredients together, hut mixing 
them on a piece of glass, or of writing pajicr, with the point of a 
knife, before they are. introduced into the tube, will he sufUcieut. 
The tube should be dry and cli-an and its orifice may be 
slightly stop()ed witii [laper. \Vhere the (piantities are very 
minute, 1 UMially grin<l them in an agai.i; mortar; hut as every 
such manual o[)t ration, Innvever simple, is emliurrassing to tliose 
little habituated t(j e.\[)er«nent, 1 coiisid(-r it very useful to sim¬ 
plify the whole [uciciiss by omilling this operation, and substitut¬ 
ing an addition of charcoal powder, after the mixture is intro¬ 
duced into the tube-. 'I'he llame of a spirit-lamp will speedily 
raise the closed end of the tube to a dull red heat; and in less 
'than two minutes, a shining nn;lallic crust will invest the up[)er 
side of the inclined tube, about half all iiicli from the flame. 
When the tube is cold, I shake out tlie hmse materials from 
the bottom, and tlicn scrape olf the metallic crust from its sides 
with a knife. This saves the tube for further use, a matter of 
some conscijiieMcc '111 the connlry. iiy this piocess I leave 
reduced less than one-eighth, ami evtn tinwi one-tenth of a grain 
ofarsenioiis acid, or, as it is sometimes called, the white oxide, 
to the metallic slate, 'I'he metallic crust afforded by oue-teulh 
of a grain, was perfectly distinct to the naked eye, atid very con- 
.spicuous \fhen a lens was employed. The scrapings of the tube 
in this case glistened strongly, with a metallic lustre, on the 
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clean blade of the knife ; and when six different portions of this 
substance were projected on a poker, heated to a dull red, each 
oave a distinct y visible white smoke, and docjded alliaceous 
odour; although each portion could only have contained about 
l-78th of a f^rain of the metal. 

I may add, that if a c.lean knife be held in tlie fumes, a portion 
of a white jajwder will be condensed on the l)lad(', even from tlie 
most minute portions of arsenic whi(di i. have tliu?; volatilized. 

1 am, d(.‘ar Sis’, v«'rv trulv yours, 

'i'noM \s 8 ! i;n a k r TitAiU-. 


Article XVL 


On (he lirpnn'nui of'Gnsts. l^v Mr. Matthew isi"!’‘s. 

1 

(To the Editor of the Auini/s ((f' l^hi/osopin/.) 


j>i:ar sir, i,>. isii. 

A GKXTi.i’.MAN sin'nini;' himself X. has, in the Ihiilesophical 
Magazine for Decemiier, given some algeln’aio tttrmuhe Ibr cal¬ 
culating the expansion of ga.^oous Ibiids nndt r incn'asing tem¬ 
perature, which, lie says, prove the aceuracyv of certain rules for 
the same purpose, whicli 1 referred to in a |taper you were good 
enough to insert (or me in (he Annnh of Bhifosopht/ for Decem¬ 
ber, and the iinKaniraey of sonu' which 1 proposed to substitute 
for them. Jr is so mideiit that lie is wrong, that 1 Ivid not 
intended to take any notiee ol v.Irifiic says, but having been 
told that some answer ougTit to l)e inad(‘, 1 may j'e.t observe, that 
any ])erson who will ta.ke ihc iruul'h.' of working tin' same sum 
hy his method, at one opcralion and a' seveiai, ma'- satisfy him¬ 
self that no dependauee whateier is to Lii jdiiced upon it ; thus, 
let loo V(dumes ot gas at iJg" be raised to'JL:", 

ina (j.-a _ isoj _ 

.ish'. 

This is correct aecoiding to fiay-Tussac and otluis. 

Now let loo \olumcs oi’gas at o'l" be raised to dl2' by four 
several additions id’ 4.’)^, 


bki-did, 


too (ISO lA-i 
Ts!)" 

ggjgli'gie ^ 11:,. 

•|s() ' ’ 

J lO-iR'S!) ( IhO + i:» 

“lS()~.. 

H0-8|.tl (ISO I l.-i) 


rr-- 130-SM!, 
“ 113-1107, 


• 4«0 

upwards of .5,| volumes more than the truth ; and if the elevation 
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of temperature be supposed to take place by additions of sing^® 
degrees, it is clear that the error must be immense. 

The gentleman is pleased to observe at the close of his paper, 
that he has shown the failure of iny attempt to corirect the rules 
wliich have been given for making the above calculation, and 
that the one ■which I have proposed is not perfectly accurate. 
How he has proved this, I am at a loss to discov<;r; but I ima¬ 
gine that whefher my results are accurate or not, his will form 
no standard by which to judge of them. 

I am, Sir, yours respectfully, 

Mattiikw Biggs. 


Auticlk XVII. 

Account of a new Mineral Snhslancv. Hy M. ian'y, Ksq. iMA. 

ill tile University of Paris. 

(To the Editor of the Annah of Plii/osopin/.) 

J>1:AU SIK, Jnn,20, 

At the suggestion of ’Mr. lleidaii 1, 1 projiose to give the name 
of Ducklandite (in honour of the celebrated Professor of Oxford), 
to a mineral substance, the crystallographical characters of 
which 1 find to dith'r from any hitherto described. 

1 hav(! observed thi.s new mineral upon a. spoiamen belonging 
to Alr!'Turncr',s collection •, it was [ilaced with the pyroxenes, to 
wliich sulistaiice it ha;-; a great resemblance ol’form and external 



characters, ft occurs iu small crystals represented by figs. 2 
and 3 ; their colour is brown, nearly black, and they are opaque. 
They easily scratch glass, and appear to me to^be much harder 
than pyroxene. 1 could not find any cleavage parallel to the 
natural planes of the crystal.?, nor iu any other direction. The 
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specific gravity and analysis I cannot give without spoiling the 
specimen, because a sufficient quantity of the substance could 
not be detached for the purpose of experiment. , 

From figs. 2 and 3, it is obvious that the forms of the crystals 
which they represent may be derived from nn oblique rhombic 
prism, and that by assuming the faces I have marked m as the 
lateral jilanes of the primitive, and that marked P as«the base, 
all the others will be the result of simple laws of decrements. An 
oblique rhombic prism may, therefore, be assumed as the primi¬ 
tive form of this substance; but to the same class of prisms 
belongs also the primitive form of pyroxene; it remains, there¬ 
fore, to examine w'hether those two primitive forms are connected 
by any simple mode of derivation; and first, in ordtr to give 
greater weight to the result of this investigation, it is necessary to 
niention lhatalthough most of the crystals have their faces covered 
with a greyish irarthy substance, which rendenthem unfit to be 
measured by the reflecting goniometer, it is, however, possible 
to measure some of the incidences by that means, liy rubbing oft' 
previously the earthy matter which covers tin; jdanes. 

If the crystal rei)resen1ed l)y tig. 2, is derived from the priini- 
tiv^e of pyroxene, the faces inarkeil f) and //' musi he either the 
results of decrements upon tlie angles n and o (d the jirimitive, 
or the one being the result of such a decrement, the other must 
be the base of the primitive, or the fare which replac(;s the edge 
/i, and is the result of a docrcnif nt by one row upon that edge. 
Now let n be the law of decrements, w'hich would produce upon 
the angle a of the primitive of pyroxene a face corresponding to 
one of the two faces p ami //', tig. 2, and the law wdiich would 
ju'oduce the other upon the angle o,. let // he the lateral edge of 
the primitive of pyroxene 1, being the.oblique diagonal of the 
base. Let a ropresent’the angh; of llu’ base t'.j’tlu' jirimifive of 
pyroxene with the edge. //, and let fS equal the angle of the two 
faces;) and /d, fig. 2 ; that is to say, tapial to (<■/", o'*'). Then the 
following formula will easily be found : * 

A sin. j< (n + n') * 


Tang. (//', o’”) = tang. jS — 


n Ji' t- (n ■“ n‘) cos, * — l” 


Now, if in this formula the numerical values of A, /3, corre¬ 
sponding to the particular case w'e are considering, are substi¬ 
tuted, it will be found that no simple values of n and can 
satisfy the equation, nor could any simple value be obtained for 
the one if the other was supposed to he equal to nothing, or 
infinity ; that is to say, if one of the faces p or/d, fig. 2, was 
supposed to be parallel to the edge h of the primitive of pyrox¬ 
ene, or to the base pf the same form. It appears, therefore, that 
this substance does not belong to pyro.xene ; the only other mi¬ 
neral to which it bears some analogy is aiujihibole, but this last 
substance clee^es ahvays very easily parallel to the lateral planes 
of the primitive, and besides it might be proved that their forms 
are incompatible in the sameTvay asit has been done for pyroxene. 
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From the measurements I have taken, which very nearly agree 
with those Mr. W. Phillips was so kind as to take upon a small 
crystal 1 gave him of this substance, 1 am led to take for the pri¬ 
mitive form, an oblique rhombic prism in which tl\e two lateral 
planes are inclined to each other at an angle of 70° 40', the base 
upon either of the lateral planes at an angle of 103° 56', and in 
which th§ ratio of one side of the base to the lateral edge is 
nearly 100 to 07. 

The other incidences are, 

(w,A'> = 125° 20) (p, e') =•■ 121° 30' (p, //') = 95° 40' 

(p, h') = 114° 55) (p, fA) = 09° 41' (///, /d) = 160° 24' 

These crystals arc accompanied by large green opaque cryst als 
of scapolitc, lamellary black hornblend, and flesh-coloured lami- 
nary carbonate ()f lime. 3'hc specimen comes from the mine 
Neskiel, near Arcndal, in Norway. 


Article XVIII. 

Cnrreclioiis in Right Ascension of M Stars of the (irccmcich 
Cnfalogtic, together n ith an inffniri/ how far it would be adei- 
sahlc that the J)aili/ Correction.', in Ji.A. and North Rolar Disf^ 
ance of the 46 .Zero Stars should be computed Annualhj at the 
Public Kxpence. By James South, FRS. 

(( onchnlcil Jrvrn p. 45.) ■' 

I 

Having in the former part of this jiuper asserted, that the 
corrections in right ascension of the prineijial ti.ved stars, can¬ 
not be obtained piece-meal without coirsiflerable trouble, and 
occasional error, we will now see how far the procuring correc¬ 
tions in polar di.stance, is subject to similar inconvauiiences; in 
doing this, we will aeconijrany the practical astronomer, first 
into the observatory, st'cctndiy into the r'onjpUting room. 

, The insh'ument commonly employed for dc-termining polar 
distances, is a tele.scojai attac.iied firmly to a graduated circle, 
and by means of micrometer microscopes placed opposite various 
parts (<f its divided limli, the errors of eccentricity, division, and 
partial expansion, are either destroyed, or rendered almost insen¬ 
sible. The observations arc generally conducted in the meri¬ 
dian, and ar<^ extii'mely sinijile, e.onsisting only in the accurate 
bisection of the star, by the horizontal wire, situate in the focus 
of the object glass ; tliis dom., Llie different microscopes are read 
oiF, and the mean gives the observed polar ^J.istauce of the 
star. * 

To this, hoivever, corrections must be applied; generallj/ for 
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refraction, and alwaifs for aberration, lunar nutation, solar nuta¬ 
tion, and variation, ere the index error of the instrument can be 
found, by a single zero star; and iii proportion as many, or few 
of these stars are observed, will the index ertor be well, or ill 
determined; and the importance of its being accurately ascer¬ 
tained cannot, perhaps, be rendered more evident than by stat¬ 
ing, that index error is to observations with the circle, what the 
clock’s error is, to observations with tin- transit instrument. But 
lest I should be suspected of exaggerating the difficulties of pro¬ 
curing, either the corrections in right ascension, or those of 
polar distance, 1 will here present the reader with a specimen of 
each. 

Greenivicli Ofjscrvalions fur 1821, .Vne. 2#?. 

a Lyi’je. 

Observed right ascension. 18'“ 30'' 4fr33'' 

Observed polar distance.oP 21' Od'y" 

Barometer.20*54 inches. 

I'herniometfT.46° 

Corrcclinn jur Asccm^lon. 

Equation for aherration, precession, and solar inequality of 
precession. 

By Maskelvne’s Table 17, column a Lyric, Nov. 26 = -f-0*38" 

Dec. 6i=-}-0'30 

Therefore dilF, for 10 days.=—0‘08" 

And diif. for 1 day .. .= — ()-008 

The equation, therefore, for Nov. 27 ’ivi;; hi- -jf- 0'38" — 0*008" 
= -f 0-372". 

Kqui'llion for :f»f. 

By reference to the Nautical Almanac, and by the help ol' a 
little" calculaticn, the place of the moon’s node on Nov. 27, is 
10» 29*' 35'. 

» 

By Maskelvne’s Table 18, column « Lvne 10* 20*' - +0*41" 

"11 0=+0-30 

Therefore dill’, for 10 degrees .... = — 0*11" 

And ditf. for 25 minutes.=-—0*005 

Now 7 - 0*11" - 0-005" = - 0-105". 

Equation, therefore, for Kb 9'* 35' = -f- 0*41" — 0*105"«^=: 
-f 0-305" ; and -b 0-372''' -f 0-305" = -f 0-677" = the cor¬ 
rection required. 
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Corrections in Right Ascension of [Feb. 

MeanRAofaLyr® Jan. 1821 ...... = 18»> 30' 62-92" 

Correction for Nov. 27.= + 0*68 

Apparent right ascension.. 18 3053*60 

Oaserved right ascension.= 18 30 46*33 

Clock’s error. = — 7-27 

Correction for Noj't/i Polar Distance. 
hkjiiation for refraction. 

Greenwich observ. 1812, p. 261, log. mean refraction. = 1-11261 

1811, p. V'f. + log. of bar. 29-54, 


' and therm. 46'^=. 0 00347 

Log. of true refraction = ... 1-11608 


True refraction = 13-05". 


p/juation for Aberration. 

Sun’s longitude by Nautic-al Almanac for Nov. 27 =8* 4*^ 58' 

Gr. obs. 1813, p. 260, cohmm a Lyra* to bo added 6 

Sun’s long, at the time of the transit of « Lvrae. =: 8 5 4 

Annual number for aberration obs. 1812, p. 251 — 6 .5 26 

Dill', taken so that it may be less than 6 signs .. 1 2!) 38 

Log. cosine....... = 9-7037 

Gr. obs, 1812, p. 2.jl ■+■ log. max. .■)f-aberration. = 1-2523 

Log. of aberration.= 0*9560 

Aberratfon = — 9-04'^. The sign is negative, because the 
dilference between the sunfs longitude and’the annual number for 
aberration is less than 3 signs. This sign is to be applied to 
reduce the mean N. P. D. to the apparent. 


JjliKCtion for fAtnar Natation. 

Right ascension of a Lyrm in space.= O'- 7*^ 

Longitude of the moon’s node.. 10 29 

Right ascension long, moon’s notle.= 10 8 

Right a.scension + long, moon’s node .= 8 7 

Greenw. obs. J8-34"sin. (Ait — long. >'’node) = — 6*56" 
1812, p. 240.\1'20 sin. (AR + long, j'-node) = ~ 1-10 


44' 

35 

9 

19 


Lunar nutation = 7-66". This sign is to be applied to 

reduce the apparent to the mean N. P. D. 

EfjuaiioH for Solar Natation. 

Gr. obs. 1813, p. 260, col. a l.yrai equation for Nov. 26=* —0-22" 

Dec, ci=-0-37 
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Hence dift’. for 10 days.= 0*15" 

And diff. for 1 day.= + 0*015 


The equation, therefore, for Nov. 27 = — (h235". The sign 
is to reduCt mean to apparent N. P. D. 

Krjufillon fo?‘ VaridfIon. 

Gr. obs. 1813, p. 200, etpiation for Nov. 26.= + 2*71''^ 

Dec. 6.= + 2-78 


Hence dilF. for 10 days.= + 0'07" 

And did', for 1 day.= 0*007 


The equation, therefore, for Nov. 27 = H- 2*717'''. This sign 
is to reduce tin; observed N. P, D. to the mean. * 

Hence the correction for N. P. D. is -f 13.05" + 9*04" 
- 7*66" 4- 0*235" 4- 2*717" = + ]7*:)<S2". 

Observed N. P. D.== 5r 21' 33*9" 

Correction.= + 17*382 

Apparent N. P. D.= 51 21 51*282 

iMcaii N. P. D. .Ian. 1 .= 51 22 37*2 

Index error...= — '15*918 

On inspecting these calculations, rcuieiubering that they alone 
refer to observations of a single star on a particular d*ay, and 
aware that similar arc needed for eccn/ zero star, as often as it is 
observed, few I aj)i)rehend will be ftiind to dispute the point, 
that cona'ctions in right ascension, and north polar distance, 
cannot he protaircd at the /!5//c Z/u’///, without frequent 

error, aiul disgusting labour. 

Proceed wc. now to invc.stigate tlu'nature, riiul extent of the 
advant'.igcs, which would result, ucre u(> but supplied annually 
with a publication containing the dail\ i;o;rcctions of the 46 'zero 
stars. These would he comprised, in the equ’ality iqjou w'hich 
it would place the British, wdth the foreign observer—in the 
inducements wliich it would hold out, to the study of practical 
astronomy—in the comparative <;ase with which it would eirablc 
astronomers em])loyed on scioiititic, missions, to obtain accurate 
astronomical observations—in the facilities which it w'ould afford 
us in t he examination of published observations—in the superior 
accuracy with which our most important observations would be 
reduced; and lastly, in the immense labour w'hich would be 
saved. We will consider them in ordeV. 

1. As to the equality to which it would raise the British with the 
foreign observer.—On the continent by the industri/ of a Danish 
astronomeix and by the aid of the Danish governnnmt, the appa¬ 
rent place;fuf the 46 zero stars for every tentli day of the year,have 
been published auuually-soine time past; but as \he mean places 
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employed at our Royal Observatory, arc not therein used ; and 
as the corrections themselves do not exacthj accord with those 
obtained from Maskelyne’s, or Pond’s tables, the work to us is 
rendered comparatively of little value; added to this also, it has 
never found its way into this country, till many months of its 
year have elapsed. When, however, it has arrived, I believe it 
nas been employed by some, (ui the priuei[)le thatany assistance 
was better tlian none. But let it come as it may, sooner or 
later, it///accords wilh \\\o general yr'umtijic spirit of the liritish 
gocernmenf, to allwiv its astronomers to feed iiuhdited for any 
standard tables, to tin.’ laininr ol'any foicigit iiKlividuitl, or to the 
generosity ffaiiy nation upon earth. 

As to the^iuducemonts which it would hold <»ut to the study 
of practical astronomy ;—that practical astronomy labours under 
wfO/’c disadvantages, than any other pursuit, fe\’.' 1 believe will 
deny; the expeuce of pruciiving instruments, tlio troidile in 
using them, the uncertainty through capricious weadicr, of being 
able to use them when we wish ; the tinn; (namely Uie night) 
when alone they can bo cmpirjyed to the greatest, advantage ; the 
sacrifices of the amusements, either of laury, or of fashion, 
which a close attention to their use naturally entails upon us ; 
the recollection, that wliile llu; labonn’is in other departtnents 
of science are frequently rewardi d by some hriUiani discovm y, 
we “ cast our bread upon the, waters, c pecliug not to see it fur 
many days,” are powerfu! prevmitives to the general cultivation 
of practical astrom'rny ; but when in additionlo tliese, it is felt, 
that the pleasures of observing are only preparatory to the 
labours of computing; known that more observations can be 
procured ic one night, than can be reduced during the succeed¬ 
ing day; remembered that unreduced obseryatioiis are of no use 
tlieii I say it is astoiiisliingy'not that ue have so fete, but that we 
have any private^observers at all; and w'eli do I know, that many 
good instruments are now Iviiig idle, which if the auxiliary 
alluded to were a.ff'(jrded, would be immediately employed. But, 
perhaps, some will say, jwivate observ(?rs are imwortliy of consi- 
deration.i*' if any such there bo, I woidd remind them, that a 
private observer at Wanstcad, discovered thc’ aberration of light; 
and but for the labours of a private observer at M'estbuiy, thc 
Greenwich mural quadrant would probalily, at the present 
moment, be distributing its inaccuracies to the astronomers of 
Europe, and the w orld. 


• Instances have occurred in wliicli such a nuiss of unreduced ol)scrvntions has .accu¬ 
mulated, that thc obs( rver has bcou induced to abandon furtljcr oh.scrvalions; knowing 
that he had by him already, more than lie could expect to reduce during his life; and 
on a recent occasion, a distinguished astronomer was, under such a feeling, imjielied to 
pM» with his instrument. Thus has practical astronomy lost one of its most indus¬ 
trious cultivators in thc retirement of J\Ir. (inMimbridge. It will, however, be some 
satisfaction to know, that his observations, from ;^0,000 to 30,000 in nurr.bcr, are at the 
present time being reduced at thc public e.tpr.nce ! 

t That Government think differently, is obvious from thc preceding note, 
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As to the comparative case with which it w^ould enable astro¬ 
nomers employed on scientific missions, to obtain accurate 
astronomical observations ;—i^reatly to the credit of the British 
governmeiat, it lias of late years tiansmitted to distant parts of 
the globe, several distinguished men, for various scientific pur¬ 
poses ; the period which from some cause or other, they can 
remain at the same station being generally short, any thing 
which would enable them to multiply observations, or to confer 
accuracy on those made, would \nn\o liig/ih/ valuabh’.. At home, 
surrounded by all the paraphernalia fur reducing observations, 
we have shown that the drudgi'iy is hardly tolerable ; how much 
more severely thou mu>t, it be felt by the travelling astronomer, 
whose situation denies liiin tln.'sc u<l\antagcs : his observations 
are purely diHereutial, liavlng the (Greenwich stars as points of 
departur*'; grant him, tln'ict'orcg the clnily eoneetions of them, 
and his labours, instead of being protracted, would terminate, 
almost as soon, as the observations are com])loted. 

As to the facilities which it would all’ord to the examination 
of published observations ;—on this lu'ud 1 would dilate a little ; 
and nnic/i us 1 respect the (Irceiiw ich observations, 1 would w ith 
becoming def’ereivce suggest, that some altvaatious be made in 
the printed copies; whereby the invaluuhle data which they 
furnish, may more reaiiily be converted to immediate use. For 
the right ascension ()bs(‘ivations, i wordd propose the insertion 
ol‘ a eolumn imnii'diately after that which contains the mean 
transit, in which should be ]uesented the clocl.’s error by each 
observed zero star; so would tiu'position of the instrument, with 
regard to the meridian, be instantly seen, although supcu'ior and 
interior transits, of the same ciigimipolar stars, through iinpro- 
jiitioiis weather, may not have been, procured. Were also the 
clock’s daily ratt; eoiiijiuted from <'ouseeutIre eloek’.s errors, by 
the same stars in lieu of consecutive Iriiusi/-, uf the same stars, 
iucrt'ased aec.uracv Would Ix^ the i\ s;i!r. Foi llu; r)bservalions 
of polar distaiu-e two additional coiui.iu« would be desirable; 
one uppropriaU-d to the correction for barometer and thermome¬ 
ter, the other wherein the index error, as found by each star, 
might be entered in the same manner as was hinted at for the 
clock’s error; and at the t ud of each day’s work, the ntcan 
index error sliouUl be inserlc d, so* that a jierson, w anting the 
polar distance of any eonud, or planet, might easily arrive at it 
by applying to its ol.'sevved place eoiieeted for reiVaction, the 
necessary eijuatiou for index error. If also tlie apparent diame¬ 
ter of the planet, as ohservtul with the micrometer were sub¬ 
joined, it would, I think, be an improvement. Observations 
thus published would, witli the assistance of the (tni/i/ rorreetionSy 
be readily examined, and occ'usional errors, however Irivitid, 
would projpjitly be discovered ; but without such an arrange¬ 
ment, or such an aid, the labour of w'ading thre^ugh a mass of 
observations of zero stars alone, is sucii tliat few individuals 
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would think of undertaking it. I have dwelt upon this subject, 
from an opinion (perhaps a foolish one) 1 entertain, that much of 
the differences between Dr. Brinkley’s and Mr. Pond’s cata¬ 
logues, may originate not in the observations themselves, but in 
the manner in which those observations may be reduced. 

As to the superior accuracy with which our most important 
observations would be reduced;—corrections computed at t.ie time 
must olwaif be liable to error; but if taken from tables, the accu¬ 
racy of which is well established, this source of mischief must be 
excluded. 

Lastly, as to the labour which tlie published corrections 
would save;—this, perhaps, it would be difficult precisely to 
ascertain, .tn a former part of this paper, it has been said, that 
three minutes would be required for obtaining the corrections of 
a single star, in right ascension only; and I tliink those of north 
polar distance cannot be procured in less than twelve; so that 
fifteen minutes will be sj)ent in getting both corrections. Now 
it is not too much to say, I hat 20 zero stars may l/e ol)served 
daily, in good observing weather; and supposing 00 sucdi days 
to occur m the year, 4b0 hours w ill be consumed in obtaining 
corrections, w'hich were they published aynually, might he 
appropriated to some useful purpose. Tins, however, would be 
the labour saved at ottc observatory only, say at Crieenwicli; but 
there are other observatories, where as svoll as at Greenwich, the 
advantages would be felt; some dependent upon Government; 
some belonging public bodies , and others, the property of 
private individuals; that wo may form something like an esti¬ 
mate, of the aggregate benelit, lot ns enumerate the principal 
ones. Crtiinected with Govenunent, wi* have the observatories 
at the Cape, at Kew, at Ppilsmouth, and' at Bagshot. Belong¬ 
ing to public bodies, we liuve the observatories, at Madras, at 
Dublin, and at Oxford. As property of [uivate individuals, the 
observatories of Col. Beaufoy, and Sir Thomas Brisbane; of the 
Bev. Mr. Catton, and- .Mr, Ooojjer ; of the Rev. Mr. Kvans, and 
Major Kafer; of the Rev. Dr. Pearson and Mr. Slieepshanks. 
He, therefore, who can doiitd that an immensity of labour would 
be saved by publislied corrections may bo supposed able to 
doubt almost his own existence. 

Now as to the expence of procuring the publication in ques¬ 
tion. At present the apparent places* of 24 of the Greenwich 
stars for every lOth day of the year, are published by the Board of 
Longitude ; so that the con ections for only 20,T remain to be pur¬ 
chased. What the Connnissioners may pay for those of the 24,1 
know not; but 1 w'cll know that daily corrections in right ascen¬ 
sion and north polar distance of the 4(> stars for one year may be 

* The corrections are preferable to the apparent places, as they en^lc the observer 
to use the mean places from the latest Uetetmioations. 

•f- Tlie two stars ef a. Libne, and the two of a Capricorni, require only that the cor¬ 
rections for one itar of each should be computed. 
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calculated by one computer for forty pounds: it is not UkelVi 
therefore, to be far from correct, if we say that for forty pounds 
more than are at present expended, the daily corrections might 
be procured, done by two separate computers, dnd consequently 
entitled to every possible confidence. 

Having shown what would be the benefits which would result 
from such a publication ; having pretty well ascertained what 
would be the expence of procuring it; it only remains to see, 
how far the former are equivalent to the latter :—the task is easy. 
To place the British observer on an equal footing with the 
foreign, is worth something ;—to induce individuals to the study 
of practical astronomy, is surely worth something ;—to enable 
travelling astronomers to multiply observations, and to prove the 
accuracy of those they make, is certainli/ worth something ;—to 
afford facilities to the examination of published observations, is 
douhtless worth something ;—to entail accuracy hi the reduction of 
the most important observations, is unqnestionahly worth some^ 
thing ;—and to save an immensity of labour is indisputahlp worth 
something. What may be the individual, value of the advantages 
just enumerated, it is needless to iiujuire; but taken co//cc//fc/y, 
I liesitate not to say, that it is equivalent at least to ten times the 
sum which need be spent in procuring it. 

Hence I can conu! U» tlie conclusion, “ That the daily twrec- 
tions in right ascension and north polar distance of the 40 zero 
stars, should he published unnually at the public expence.T 

Jiliukiitau-stnrfyJuH.'iO, JamLIS JSOUTII. 


Article XIX. 

Analyses or Hooks. * 

Philosophical 'J'ransaclions if the l\oi/a! Society of I.ondon, for 

1823. Part'hl. ‘ ' 

((\»ai Hill’d front p, t)j.) 

XVI, jl.'f Account of an Apparatus on a peculiar Construction 
for performiug Electromagnetic lirpetintents. By W. H. Pepys, 
Bsq. hllS.—(8ee Annuls, N. S. v. 3112.) 

XVII. On the Condensation of several Gttses into hiynids. By 
M. Faraday, t-'hemical .Assistant in the Royal Institution. 
Communicated by Sir H. Davy. (See the present number, p. 89.) 

XVIH. On the Application of Liquids formed by the Conden¬ 
sation of Gases us mechanical Anenls. By Sir Humphry .Davy, 
Bart, Pres. RS. 

'' The elasticity of vapours in contact with the liquids from'' 
which they are produced under higli pressures by high tempera* 
tures, such ils those of alcohol and water,” observes the Presi- 
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dent, after some prefatory remarks, is known to increase in a 
much higher ratio than the arithmetical one of the temperature; 
but the exact law is not yet determined ; and the result is 
a complicated oVie, and depends upon circumstances which 
require to be ascertained by experiment. Thus the ratio of the 
elastic force, dependent upon pressure, is to be combined with 
that of the expansive force dependent upon temperature; and 
the greater loss of radiant heat at high temperatures, and the 
developement of latent heat in compression, and the necessity 
for its reabsorption in expansion (as the rationale of the subject 
is at present understood) must awaken some doubts as to the 
economical results to be obtained by employing the steam of 
water und^r very great pressures, and at very elevated temper¬ 
atures. 

“ No such doubts, however, can arise with respect to the use 
of such liquids, as require for their existence even a compression 
equal to that of the weight of 30 or 40 atmospheres : and where 
common temperatures, or slight elevations of them, are sufllcient 
to produce an immense elastic force; and when the principal 
question to be discussed is wlmther the effect of mechanical 
motion is to be most easily produced by an increase or diniiun- 
tion of beat by artificial means. 

“ With the assistance of Mr. Faraday I have made some 
experiments on this subject, and the results have answered my 
most sanguine expectations. Snlphurelted bydrogen, whicu 
condenses readily at 3° Fahr. leuler a pressure ( (pial to that 
which balances the elastic force of an atmosphere compressed 
to -pL-, had its elastic force increased-so as to equal that of an 
atmos] 
ature. 
valent 

increase of 22% it gained an elastic force e(juivalent to that oi' 
an atmosphere conijues.sed to ; and by a l“ui ther addition 
of 20®, a!i elastic force equivalent to that uf air condensed to 
■yV of its primitive volume. These experiments were made in 
thick glass tubes hermetically siraled. The degree of pressure 
was estimated by the change* of volume of air confined by mer¬ 
cury in a small graduated gage, and placed in a part of the tube 
exposed to the atiuos[)hen';, and the temperatures were dimi¬ 
nished from tin; degree at which the gage; was introduced, i. e*. 
the atmospheric temperature by freezing mixtures ; so that the 
temperature of the air within the gage coulel not be considerably 
altered ; and as the ela.stie; fluid surrouneliiig the gage must have 
had a higher ternperatiire than the ctuideiiscd Huid, the diminu¬ 
tion of the elastic; force of the vapour from the Huids cannot be 
•"^considered as overrated. 

“ From the immense differences between the increase of elastic 
force in gases under high and low pressures, by liimiiar incre- 


jrc cumpres.s(;d to -p’v by an increase of 47 of temper 
Liquid muriatic acid ut 3® exerted an elastic force equi- 
that of an atmosphere compressc.'d . to ; by an 
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ments of temperature, there can be no doubt that the denser the 
vapour, ortho more difticult of condensation the gas, the greater 
will be its power under changes of tempcraturo os a mechanical 
agent: tlnitf carbonic acid will be much more povverfid than 
muriatic acid. In the only exporinnnjt w'bich has been tried 
upon it, its force was found to be nearly ccpial to that of ajr 
compressed to - .'jj at 12"^ F. and of air <',()m})resse.d to at 
32^, making an increase ecjual to the weight of 13 atmospheres 
by an increase of 20 of leinperature; and this immense elastic 
force of 3(> atmo.spheres being exerted at the freezing point of 
water.* 

“ In applying tin-condensed gases as uu'chaiiical agents there 
will he some dilllcnltv ; the materials of the a{)paiatifs must be 
at least as strong and as perfectly )(jined as tliose used by Mr. 
Perkins in Itis high pressure steam engim^: init (be small differ¬ 
ences of t(;mpei ulur(' required to [Udduee an f.lastii' force etpial 
to the ])ressurc of many atmospheres, will render the risk of 
explosion extremely small ; and if future experiments should 
realise the vimvs hi ri! developed, tlie mere ditlerimee of temper¬ 
ature between sunshine and shade, and air and water, or tbe 
eilects of evaporatimi from a moist, surface, will he sufHcicnt to 
produce results, which have hitherto he.eii f'btaim'd only by a 
groat expenditure of fuel. 

“ I shall conclude this communication by a few general ob¬ 
servations arising out of this inquiry. 

** 'Diere is a simple moth’ of liquifying the <gases, which at 
first view appears paradoxiiral, iunin hi, In/ (he (ipjiticalimt of heat; 
it consists in jdaciiig them in one leg of a bent sealed tube con- 
lined hv mcrcurv, and a]>|)lving ho'.it to ether, or alcohtil, or 
water, in lln^ other end. In this maimw, hv tin' pressure ol the 
vapour of el her I have litjuifiet! [irussic ga.s and sitij3mrous acid 
gas, the only two on which I have made e\])enineiiis; and these 
gases in being reprodueed oecasionctl c-ii!. 

There can Ix’ little dtuibt that llu se 2<'ti' rai tacts of the 
condensatioti of the gases will have many practical applications. 
They oiler easy methods r)j'impregnating litpuds with carbonic 
acid atid other gjises, willniut the necessity of common mecha¬ 
nical pressure. 

“ They alibrd means of producing ^roat diminutions of tem¬ 
perature, by the rapidity w ith which largo quantities of liquids 
may be rendered aeriform ; and as compression occasions similar 
etl’ects to cold, in preventing the formation of clastic substances, 

• 

* “ Since this paj>er was rcatl, Itlr. Faraday lias ascertained that the vajioiirot' ani- 
inonia jit .‘{g® exerts an elastic t’orcc c<juiil to that ot‘ an atmosphere compressed to 
1 10 

and at .i0“ to that of an atmosplure compressed to : and that the vajxour of ni. 

trous oxide at kas an elastic force cipial lo that of an atmosphere compressed to 
1 I’O • 

IT’ to an atmosphere coni)«rcssed to q -.j nearly.” 

A/ew Series, vol. vii. i. 
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there is great reason to believe that it may be successfully 
employed for the preser\:ation of animal and vegetable substances 
for the purposes of food.” 

An appendix to this paper gives the following statement;— 

In investigating the laws of the elastic forces exerted by 
vapours or gases raised from licpilds by increase of temperature 
under conn)ression, one of the most imjiortaiit circumstances to 
be considered is the rale of the expansion, or what is equiva¬ 
lent, of the elastic force, in atmospheres in dilfevent states ot 
density. 

It has heen sliown bv the ('xpeiinunils (d'iMM. Dalton and 
Gay-Lussac, that elastic iiuids oi'very dillenait spccitic gravities 
expand equally by c(]ual increnienfs of temperature, or, as it 
may be more c(>vr('ctlv expressed, according to the cbicirlations 
of MM. Dulong and Petit, tliat nicvciuy ami air, (U- gases, arc 
equivahmt in tl** 1r expansioes for any lumiber ol’degrees in the 
lliennometricai scab; between the (Veezing and l)oiljng points ol 
waU'.r ; and the earlv resoareiu s (if M. Amoutons secuu'd to show 
that the increase of (he .s])riiig' oi‘ ela.stic ibr<-e of air by increavso 
of temperature, was in the direct ratio of its density. 1 am not 
liowevcr acxpiaintcd with any direct researches. n])on the cluinges 
of volume produced in gases in very dill'erent siat(!s of comh’n- 
sation and rarefaction by clnuiges of temperatme, and the 
importance of tlio inquiry, in relation to tlui subject of luy last 
communication t(( the S(K:;e1v, induced me to undertake the 
following t'Xpcriiru'uts. 

Dry atmospherical air was inc.lmhal in a, tube by mercury, 
and its temperature raised from d‘2?. I'ahr. to 212°, and its expan¬ 
sion accurately marked. The same volumes of air, but of double 
and of inoie tfian lri[)li;' the density umh'r a pressure of 30 and 
(>h inches ofjnercmy, uaae treal( d in the same manner, and in 
the same tubes ; and when ilm necessary corrections were made 
for the diO'erence of pressure (d'tlie removed column of mercury, 
it was found that the e.xpunsions were exactly the same. 

“ Ari apparatus was consti'ucted, in whicli the expansions of 
rare air contim-d by columns of meremry were examined and 
compared with the expansions of e(jual volumes (jf air under 
common ])ressuie; wlien ii. ajipeaicd, that, lor an equal number 
of degrees of Fahrenheit,'^s scade, anrl between 32° and 212° they 
were precisely equal, wlietlier the air was ,J, ..p, or of its natural 
density. 

Similar experiments were made, but they were necessarily 
less precise, with aiiacondoiised si.v and expanded fifteen times, 
with similar results.” 

XIX. O/t (he Teiiiye.t idm e ni eotisiderohle. Depths o/ (he Carih- 
hejtn Sea. By Gai)t. Ihlward fSabiiug FUS.: in a Letter 
addressed to Sir 11. Davy.—(See Aima/s, N. S. 4()2.) 

XX. LeAee from Capi. Iju^H Hall, JiN. to Copt. Haler, coin- 
municuiiiig the Details of Dj peri meals made bp hiin^and Me- 
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Henry Foster, xoith an Invariable Pendulum; in Tjondou; at the 
Galapagos hlands in the Pacific Oce.an, near the Equator; at 
San Bias dc California on the N W Coast of Mexico; and at Rio 
flc Janeiro im Brazil. With an Appendix, containing the Second 
Series of Experiments in London, on the Return. 

Abstract of the ’most e.iact Uesulis at each Station.** 


Stations. 


j 1 iiininiition of <'}r:ivity 
ifroiii Pole to K<;iiator. 


. . iLenartli of Equal, 
hllqniaty., ^ 


Gala|)itgos 0" N 

San Bias.. 21 20 26 iS 
Hio. 22 66 22 S' 


•0061 112 
• 006-1011 
• 0062-131 


C7V. /ic (iittfiniK fl,) 


20-017196 
:;0;00‘)04 
20*01206 


Artk le XX. 

Procecdf/igs of Philosophical Societies. 

SOCIF.'J V. 

Dec. 1 (continued). —When tlie Prcsitlcnl liad eoiicliidetl his 
address to the Astronomer Royal, the Society ])roceeded to the 
election of a Gomicil and OOicers ; and the following were de¬ 
clared duly elected : — 

Of the Old Council .—The Right, lion. Sir IT. Davy,‘Bart.; 
Samuel Cloodenough, Lord Bisluip Of Carlisle*; W. T. Braude, 
Esq.; Tavlor (6>iube, l‘'st{.; .1. W’, T/rokcr, liisq.; Davies 
fiilhert, J:sq. ; (diaries lialcheK, l>q. ; Sii I’etyard Home, 
Rart.; .lohu I’ond. Ivstp ; W. 11. olh'st.in. Ml).; Ihouias 
^ ouug, MD. For, See. , 

OJ the i\eic Council .— Bernard I'hlwaid, Duke ofiSorfolk; Sir 
dames Mac (Ircgor, Bart.; Whlliam Allen, Es([.; Major lliomas 
(.6)lby; .lames Ivory, iistj.; William Marsflen, Esq.; W. (_>. 
Maton, Ml).; Edward Rutlgc,' T'1s(|.; William Sothehy, Esq.; 
Henry Warlmrtoii, Esq. , * 

President. —The Right Hon.Sir 11. Davy, Bart. 

Treasurer .—Davies Cilhcit, fvstj. 

Seeretaries. — W. T. liranih*, I'istj. and Taylor Combe, Esq^, 

Bee. 11.—John Bayley, l^'.sq. and George Tovvnley, Esq. 
were ailinitted Follows of the Society; aild MM. Fourier and 
Vauquelin were elected Inireign Members. 

A paper was commimicated, “ On the Nature of the Acid and 
b>aline ATatters usuallv existing in the Stomachs of Animals;” by 
William Proul,*MD.'ERS. 

The object tif this paper .was to prove, that the a*cid usually 
lound to exist in tlxo stomach of animals during the digestive 

i. 2 
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process is the muriatic acid, and that, the saline matters consist 
chiefly of the alkaline muriates. 

The method adopted by the author to prove this, was to digest 
the contents of the stomach of a rabbit, or other animal, in dis¬ 
tilled water as long as they imparted any thing to that fluid. 
The solution was (hen divided into four equal portions. The 
first of these was evaporated to dryne.ss in its natural state, and 
the residuum burnt, by which means the muriatic acid in union 
w ith a Ji.icd alkali w as ascertained. Another ])ort ion was super¬ 
saturated with potash, evaporated to dryness, and burnt as before, 
and thus the toUd quantity of muriatic acid presemt determined. 
A third portion was ('xactly neutralized with a solution of potash 
of knowti strength, which gave the pn^portion ofJ'rcc acid pre¬ 
sent. A fourth portion was jcserved Ibr miscellaneous ex¬ 
periments. From the results thus obtained, checked by others, 
the author was- enabled to ascertain the proportion of muriatic 
acid j)iesent, whetinn' in union with a fixed or volatile alkali, 
or in an unsaturated state ; and the quantity in t'he latter state 
w'as ahvays found to be. c.onsiflerable, and in some instances 
greater tl)au the (piantity in combinatiiui, l)r. Front ol)taincd 
similar results in difl'ereiit animals, as well as in the human sub¬ 
ject, and in one instance, from 20 ounces of fluid ejected from 
the human st.omach,. in a severe derangement of that organ, he 
found upw'ards of half a dram of muriatic acid of specific gravity 
I'iflO. 

The reading was also eommenoed <d' a paper, entitled, “ An 
Inquiry rc.s])oeting tin, supposed Heating Inflect beyond the lied 
Knd of the Spectrum; by Hadeii Powadl, My\. of Oriel College, 
Oxford : coinmunic'.uled by ,1. G. Childri'U, Esi). FRS. 

])cc. IH.—Tin.' reafrmg of .Mr. Fowcll's Ituiuiry was con¬ 
cluded. 

The primary object wa.s to ascertain wbetlier the explanation 
of the invisible; heating rays suL;g“.sfcd by l^rof. Leslie, viz. that 
the effect was owing to a concent ration of secondary light 
reflected from tin' clouds, relVaeted to a position just v\ithout the 
red rays, was coirect or lujt.—(Inquiry into the aNaturo and Pro¬ 
pagation of Heat, p. lbT, and note; 4.'>.) 

, 'iIn;ex[)erim(;nt was tiied with a difli'iential thermoineter,liaving 
the sentient bulb blackt iiiul witli Indian ink. The prism was 
placed in situations most favourable to such an effect, ami iu 
various inclinations ; but tin; efi'cct exterior to the red rays was 
never more tlian d", wliile in the c .xtia iiie visible red, it was often 
from 1 to 2.0". 

'^1 he eflecl, of altering the nxiting wa.s next tried; and on 
covering the bulb with thin yellowish-bixjwn silk, it stood in tin; 
extreme red rays at 7'^; liaU aii inch bevftnd, at 7°; while, when 
merely blackened, it stood in tin; red at P^*^’; half an inch 
beyond, a/ 2°. 

it appears then that tin; exterior heating efl'ect is not produced 
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ill proportion to tlio darkness of colour in the bulb, but is more 
developed by a thicker and rougher coating, not so sensible 
to light, but move so to simple radiant heat. 

A variety of different coatings were then tried, with many of 
which an exterior idfect was produced nearly eipial to that in the 
red rays. 

Those coatings being described iuid arranged in the order of 
the greatest exterior eiU;ct relatively io the interior, the general 
result was, that the magnitude of exterior elfcct, though doubt¬ 
less caused in’some degree by secondary ligiit refracted to that 
position, is chiefly attributable to a jjeeuliar heating power 
which diflers in nature from llutt acting uilhin the visible spec¬ 
trum, in the circumstance of its being more developed by such 
surfaces as are known to be mo.'vt scnsiljle to the vibsorjition of 
coniniou non-luuiinous/icu/, without reference to darktiess 
f*f colour, or ;ibsorjitl\a; j)ower for light . 

(.'oiitiijgs cipcallv (lescrilu'd as black may l.ie \('iy different in 
their power ef absoibing simple heat, and to some sligiit ilitlbr- 
euce of this sort in the coatings of the thermometers employed, 
it is highly prt)lKd)!e that much of the tliscrepaiu'V between 
dilfercnt celebrated observers may be attributed. 

The exterior elfect being shown to be analogous in its proper- 
tit;s to simple beat, an attmij)! was made to ascertain whetlier it 
radiated in anv specibc direction; for this jiurpose a plate of 
glass, which stops eiirn.noii radiant beat, was interposed a little 
below the piisin, but produced no ilinnmition of tins elleet. 
When it was plaeevi paralkd t(» the n d ravs, and fuinmig a sort 
of bouiidai’y to them, so as to inteic: [it any eliect enming out¬ 
wards from them, the lu .ilmgeifeet v.as greatly ilmnuishtd. 

I’rom all tiiese e\ni rinieoti!u.' e'lncbisiiai si . iiis to iu , that 
th(‘ red rays aeipiira a power ed j a<ji<!! nn^ Inal lan' tcant.^ / r^nii 
l/tcir oiru jiarlic/c:'. * 

In a supplemeui, tlie aiiilioi dcstuibi - .■ ' ' atne- i iieet exieiior 
to the cone ol light lorined bv a lens, aliio d i-ivc tIn; buuua'by 
tlie. luitun; ol' the suriaee on winch ii aei -. lie also ^slalv's, 
that he has iuvesiigaled other ['liu iuimena eonneeteil vrilii tbes, , 
which may probably tend to utl'oid an e\[ilanalion of many ol’ 
the relations of light to lieat. 

A conmuuueatiou was also read, t)n the North i'olar Disl- 
aners of tlie principal f’i.xcd Stars, by d. Ibinkley, 1)1). I'HS,'’ 
lu this [iaj>er Dr. luitikley eoiiiroveils tIw statements ut Mr. 
I’ond respecting the svMitiieie motion ol tin; lixed stars, as givaui 
in the Pinlosophical 1 lansaet uiiis tor and aitogtitlu r 

denies the validity of that astronomer’s eofielnsions on the sub¬ 
ject. He shows iiiat. the; (Ireeiiwleb ami .Dublin Calalogaes ol 
diifer nuuely a few timths of a second, ami those of 1823 
«till less ; and he ascribes the ap[iearaiu'e of a sonllieun motion 
to a slight ernfr in tiie (Jreenwieh (vxtabigue of 1813. In emlea- 
vouring to prove, this, Dr. 1). adduces the observations of Drad- 
h:y in 1728, of Cassini in Franco in 1710, of Dr. Maskelyne at 
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SchehalUen, of‘ Piazzi at Palermo, of Mudgeiii lingland in 1B02, 
and of Lanibton in Hiiidostan in 1805. The Wcstbury obser¬ 
vations, he remarks, dift’er too much from the Greenwich to be 
availvible in this question ; and those of Mechain are opposed by 
others made with better instruments, Mr. Pond lias diminished 
the quantities in Dr. Prinkley’s Catalogue, by aiiplying Brad¬ 
ley’s refraction, while he leaves M. Bessel’s in their original 
form ; and is thus enabled to ])lai;e his own as means between 
them: to ’which mode of correction, however, .Dr. Brinkley 
strongly objects. The question of Parallax, Dr; B. considers, 
is still quite open for discussion; but its consideration he defers 
for the present. Various tables are annexed to the paper, in 
illustration of the statements it contains. 

A paper w'as likewise c,ommunlcated, “ On the Figure requi¬ 
site to maintain the Iwpiilibrimn of a homogeneous Huid Mass 
that revolves uoon an Axis;’’ bv .lames Ivorv, Ksq. MA. 
FRS. 


The >>ociety then adjourned over the Christma;. vacation, to 
meet airain on I'hursdav the 8th of .Januaiv. 

Jan .^.—At this meeting, Anthony M, U. Story, Ksq. was 
admitted a Fellow ; and the reading was commenced ol'a paper, 
entitled, “ Observations on the Positions and Distances of 
Three llundred and Eighty Double and 'friplc Fixed Stars, made 
ill the Years 1<S‘21, 1S2J, and l'’‘2d;” by J. P. W. llerschel, 
Esq. FRS. and J. South, Esq. FKS. 


lUNNEAN SOCIK'l'V. 

The meetings ol’ this Society were resum«*d on the 4th of 
Novem’oor. Among the [ncsents tium on tin; table were s])cci- 
mens of eighty-hve sjKcies ol birds.sent JVom India, by Major- 
Gen, T. flardwickc, FKS. and b'J.S., comprising many rare and 
several new jpccies ; and with them was a curious species of 
musk rat; and also the head ylnlitope (Inadticoniis, the C/ii- 
kara of Bengal, a. imtica; of Geu. 1 lardwicke’s description of 
which,. read before the Society on the I7tli ol'.lune last, will be 
found in the Aonah for the sucoemiing August. 

I'he following communications were read ; 

“ A Descri})tion of tin: Swallow-tailed Falcon, Falco furculas, 
Linn, taken near Hawes, iti Wenslcy Dale, Yorkshire, in 1805;” 
and, “A Description of a Bird, supposed to be the RaUm^ 
pusilliis of Latham, shot at the same jilaci; in 1807 ;” by W. Fo- 
thergill, FiSq. communicated by Dr. Sims, Fl-S. 

Observations on the G(;nus Onchidiuni of Buchanan, with a 
Description of a new Species ; by the Rev. Lansdown Guilding, 
FLS. 

In this paper Mr. Guilding gives an improved generic charac¬ 
ter of Onvhuiiam: class MoUukcu: ord. idephala; div. (iastero- 
poda : Corpus ohionguui, re.peus, suhlus planmn. Penula car- 

nosa pedem toluiu Icge/is. Os aulicum, lougiliidiuale. Anus pos¬ 
ticus, infra i TenlaciUa duo retraclilia» Uculi terminales,” Ho 
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enumerates six species, including- a new one thus characterized : 

O. occidentale, dorso ftisro, atomi.s hnuineh elcca/is sporsis, 
ventre pal/ido, laleribm liridp-nuicidath, hrachih npice. divisis.'’ 
Found in inpist places of the mountainous [)arts*of St. Vincent’s. 

Nor. 18.—The reading was coininenced of a paper, entitled, 

Rxperinients end Observations on the Light and Luminous 
Matter of the nocti/unt, or (llow-worm; ” by John 

Murray, FLS. 

Dec. 2 .—The reading ofiMr. Murray’s paper was continued; 
and tlie Ibllowing coiununiicavtion was also reatl: 

“ Descriptions of nine new Species of the Cienus CV/nu’, 
Natives of tlu; Himalaya Alps in l.'ppm- Nepal; ” by Mr. David 
Don, T.ibr-ariaii to tln^ l.innc'au Society. , 

The.se (’arices were scut to A. IL J./.unhert, Esrp VPLS. by 
Dr. Wallich ; they bear a greater resemblance to the Furopean 
than to the American species. Mr. D-m, in^de.scribing them, 
has taken for his model the lhslioj> of' (.'uili>.le’s Mom)g'iaph ol' 
the Ih’itish sjx'cies, in vol. \i. binaean dhansactions; their 

.specific charac.teis are as follows ; 

1. 0. digviia; spiculis subuovenis ovatis confiu’ti.s, 

arillis ovatis striatis rostratis biiidis margine denticulato-scabris, 
<glumis ovatis acumiuatis, culmo striato nudo inferne tcu'eti, fbliis 
iuv'ohitis.—2. C. foUostt, digyna,; spiea elongata, spiculis 
ovato-oblongis adpressis; inferioribus subremotis, arillis ellip- 
ticis rostratis bifidis margine lawibus, ghnnis ovatis aristafis, 
culmo acute tri(pictro scabro, foliis jrlanis.—;>. ('.//(’.n i/is, digyna ; 
vaginis elongulis pedmuado bi c\ ioribus, s[)icis filifurmibus ('.er- 
nuis npice masculis, glumis ellipticis acutis, arillis ovat.is striatis 
pilosis rostratis,— L C. riticndepis^ digyna ; vaginis .*lougatis 
pedunculo brovioribus, spicis strictis cyhndraceis npice masculis, 
glumis hinceolatis l(uigicusj)idaiis, arilhs oval is rosimtis scaber- 
rimis costal.is apict.- bipnrtilis.—Ao/g///. d’iiyua ; vagmis 
clongatis peduncido J-])lo brcviorifuis, jccis (..vhndraccis ere<itis 
npice masculis, glumis ellipticis ari.slali' ;n dlis (.)vat is costatis 
glabris rostratis. —(>. ('. aristutn, trigyna ; vaginis (dongafi.s sid- 
catis, sjjici;-. cylindraci'is strictis ajiici: masculis; terminalibus 
omniuo masculis, glumis late ellipticis aristatis, arillis »>valibus 
trirpielris rostratis scabris.—7. C. rldtwosldcitt/n, trigyna; vaginis 


nulli.s, spicis fcjeminei.s cyhudracc is er*!C(is pralunculatis ; masdit- 
lis solitariis, glumis ovato-lauceulatis acmuinatis apic.c scabris, 
arillis ventricosis costatis apice lostratis bifurcis glmiiii longiori- 
hus.—8. C. lenlindaris^ digvna ; vaginis nullis, spicis ftemineis 
fililbrmibu.s pedimculis paluiis; masculis solitariis peduncidatis, 
glumis cuneati.s : acumluo longo spluuhis’o, arillis cuneato-orbi- 
culatis papilloso-micautibus compressis margiuutis.—!t. C. u/o- 
pccuroides, trigyna ; vaginis nnllis, spicis fiemineis erectis cylin- 
draceis subs^silibus ; masculis siditariis, glumis ellipticis acumi- 
natis superne scabris, arillis lanceolatis compressisjtevibus apice 
truncatis emargiuatis. 



162 


Proceedings of Philosophical Societies. 


[Feb. 


ASTRONOMICAL SOCIETY. 

Nov. 14, 1823.—This Society held its first meeting after the 
late recess this evening, when a paper by G. Dollonrl, Esq. was 
read, descriptive of a new instrument of his invention for mea¬ 
suring vertical and horizontal angles in jiracLical astronomy. 
The instrument was exhibited in the room, and consists of two 
telescopes, two vertical divided circles, and an artificial horizon, 
by means of which the object is seen by direct and reflected 
vision; and no less than 32 distinct readings may be obtained 
of each observation, without the usual attention to levelling the 
instrument. 

An elegt>nt inkstand was presented for the Society’s table,and 
many other valuable presents were received. 

’fhe honorary medals we before alluded to (Aiiiuih, N. S. vi.) 
w^ere officiallv announced from the chair this eveninn-; viz. 
the Society’s gold medals, to (Charles Babbage, Es(j. for his 
valuable invention'of applying machinery to the purposes of(;al- 
culation, and to l^rof. Encke for his investigations rtdative to the 
comet which bears his name. The silver meclals of the Society, 
to Mr. llumker for the re-discovery of M.lhicke’s cornet in 182*2; 
and to M. Pons for the discovery ctf two comets in the same 
year, as well as for his great zeal and jrerseverance in cometary 
astronomy. These medals are to l>e presented at the ensuing 
anniversary of the Society in the present I'ebruary. 

Dec. 12.—The papers read ims ever ring consisted of a very 
able and elaborate preiaerr which had been prepared by ,1. F. W. 
Herschcl, Esq. the k’oreign Secretary, at the request of the 
Council,‘'to a series of talrles for calculating tin* places of the 
principal fixed stars, wliich have bf;en compuU'd by ordm* of the 
Society; and will be })rinted in the forthcoming volume of its 
memoirs, and a supj)lement to a paper befoia^ read on the theory 
of astronomical instruments, by Benj. Gompertz, Fisq. FRS. and 
MAS. 

./uw.9.—The papers read at the mediiig of this eve ning were 
as follows ; 

Observations on the C'ometoflHlI taken at (he Havannah, 
by -Bon Joseph Joachim de Ferror of (’adiz, deceased, commu¬ 
nicated by the President. ‘ 

• These observations were accompanied by computations of the 
comet in an elliptic orbit, and the elements are very nearly the 
same as those brought out by M. Argelander. 

On the Constants of Deviation occurring in the Reduction of 
Astronomical Observations, by Benj. (lomjicrtz, Esci. FRS. and 
^MAS. 

This paper examines the causes of deviation, and proposes 
formulae for their more easy reduction ; it is, however, so purely 
mathematical,as not to admit of abridgment within our limits. 

On the Opposition of the Planet Mars, which will take place 
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on the 24tli of March next; by Francis Baily, Esq. FRS. and 
VP. Ast. Soc. 

This paper we have obtained permission to prjnt at full length; 
see p. 107 af our present number. 


GKOLOUICAL SOCIETY. 


Nov. 7.—A letter was read, dated May 10, 1823, from George 
Cumberland, Esq. lion. Mem. GS. “ On a Fossil of the Chalk,’' 
arcorapanied ])y a drawing. 

A letter was read, dated .Inly 14, 1823, from George Cumber¬ 
land, Esq. lion. Mern. GS. “On a new Species of Encrinus 
Ibund in the Mountain Limestone, near Bristol.” 

A notice was read, containing an Analysis of the Alurninite of 
St. Helena, by Dr. \V ilkinson, of Bath : communicated by Col. 
Wilks, MG8.‘ 

On this analysis Col. Wilks observes, that Uiere is a remarka¬ 
ble didbrence between the component parts of the aluminite of 
St. Helena, and the sni)-su!phate of alnmine found at Newhaveii 
and Halle, as given by Phillips, p. 111. 

A piij)er was read on the (leoiogy of Parts of the Islands of 
Madeira, Porto Santo and Baxo, by T. E. Bowdich, Esq. 

From the investigations ()f Mr. Bowdich, it appears that such 
parts of these islands as lie examined consist principally of hori¬ 
zontal .strata of limtistojie and sandstone containijig fossils, intei- 
sccled, and sometimes capped hy basalt. 

Aor. 21.—An (‘xtract of a letter was read from the Rev. Lans- 


down Guilding, iMGS. containing an Acxount of a Fossil found 
in the Blue Lias at the Beikeley Canal, near Gloucester, accom¬ 
panied by the Fossil. 

A paper was read, “ On tluj Lias oil (he in the I’icinity 

of Lyme Kegis, Dorset,” by H. T. «le la Beclu', l'!sq. FllS. Fl.S. 
and MGS. * 


in a former commimication in the fosi part of vol. i. second 
series, of the Soi'iety’s Tran.sactious, the luitluu' had presented an 


outline of the geological leatures of the coast near Lyme Regis. 
The present pa])er is intended as sup])lementaiy, and the sections 
before published are referred to. Mr. de la Beche now enters 
into a detailed descripthm, illustrated by a drawing, of the various 
strata composing the lias furmallon. * 

This formation consists of about 110 I’eet of lias, composed of 
more than 72 beds of limestones alternating with the same num¬ 
ber of marl beds, surmounted by about bOO feet of lias marls. 
An account is subjoined of the various ,fossil shells and othef 
organic remains Ibund in the lias, accompanied with several 
descriptive drawings. 

JJec. 6.—A ])aper was read, entitled “ Renuuk.s on the Geo- 
logy of 8iat^ and Cocliin China, and certain Islands in the 
Indian Archipelago, and Parts of the adjacent CVmtinent,” by 
John Crawford, Esep MGS. 
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METEOROLOGICAL SOCIETY. 

The second general meeting qf this new and promising asso¬ 
ciation was held on Wednesday, Nov. 12, 1823, in pursuance 
of the resolutions agreed to at its establishment, as given in 
the Annah for Nov. and was very numerously and respectably 
attended. 

Dr. Birkbeck having been called to the chair, tlic business of 
the evening commenced by the admission of a number of new 
members, among whom were W. Allen, Esq. FRS.; W. II. Pepys, 
Esq. Fits. ; B. C. Brodie, Esq. FRS.; II. T. Dela Bcche,Esq. 
FRS.; G. M. Paterson, MD. M. Asiat. Soc. Calcutta, &c. 

The Society then proceeded to the election of a Council and 
Officers ; when the following gentlemen were appointed* 

Council .—John Bostock, MI). FRS.; 3’liomas Forster, MB. 
FLS.; William Shearman, MD.; C. .1. Roberts, Ml),; larkc 
Howard, Esq. FRiS.; .1. F. Daniell, Esq. FRS.; llichard Tay¬ 
lor, Esq. FLS.; E. W. Brayh'v, Jim. Esep 

President .—George Birkbeck, MD. M. Ast. Soc. MGS. &c. 

Treasurer .—Henry Clutterbuck, IVID. 

A provisional draught of regulations for the government of the 
Society having been read, it was referred to a committee for 
revision, and the Society then adjourned. 

On the 14th of Jan; 1824, a third general meeting tookjdace, 
at which the Code of Regulations, us revised by the committee, 
was adopted by the Society; and the meeting being then 
resolved into an ordinary one, a Report from a Committee 
was read, on the objects to which the attention <tf the 
Society sJioidd primarily be directed ; together with a paper on 
the Vernal Winds, by John Gough, lisq. of Kendal, and several 
other communications ; all which we hope to notice more parti¬ 
cularly in our pext. 


Article XXI. 

SriENTlI'lC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CO N N EOT E 1) W ITU SCI EN t: E. 

I. Darh and bright Lines traversing the Spectrum. 

(To Uie Editor of the Anmh of VhUoxophii.) 

.SIR, , ‘ Jan. U, 1821. 

In your number for August, 1822, a abort notice appears respecting 
^the prisrnatie experiments of M, I'rauenhofer, a full account of which 
is given in the Edinburgh Philosophical Journal, No. 18, p. 288, and 
continued in the subsequent number. You will, perhapv. allow me to 
trespass upon rysmall space in the next number of the ylnnals in order 
to make a remark relative to the subject of the papers alluded to, 
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which I am induced to do from not finding it done from liigher quar¬ 
ters. 'I'ho observation I wish to make is this, that although wc must 
allow M. Frauenhofer full credit for having fiist minutely described the 

i >ositiun of various dark and bright lines traversing* the spectrum, and 
laving emjJoyed them as definite points for measuring the dispersion, 
yet the fact oH the existence of such Hues has been for some years known, 
though not, perhaps, so generally as it deserves to be. 1 beg to refer 
such of your readers as may not be acquainted with it, to a paper by 
Dr, Wollaston in the Phil. Trans, for 1802, p. 378, in which the exist¬ 
ence of such lines under particular circumstances is described as 
oliserved by the author. Another observation connected with the 
same phenomena will be found in p. 3S0 of the same paper ; and in the 
same volume, p. fhW, in a paper by Dr. Young, an important observa¬ 
tion is made, bearing on the theory of the phenomena. 


I am, yours, (Jtc. * B. P. 

II. Anali^sis of ("Icnvelandite froui Finland. 

M. F. Tengstrom finds this substance to be composed of 

iSilica. OT'OO 

Alumina. lO'til 

.Soda. 11-12 

Lime. O‘0'6 

Oxide of manganese. O’ l-/ 

Oxide of iron. 0-23 


100-08 


Ill. ('upper Pyrites of (Jrijarva. 

M. V. Hartwall, of Abo, has analyzed the copper jiyritcs of Orijarva, 
with the following results -. 

.Sulphur.,. .30-33 * 

Copper. 32-20 

Iron . .. 30-03 

Silica. Q;y3 

Oxide of numg. and earth} mallei . 1-30 


' 100 Ty 


'fhe author of this analysis remarks, that its results nearly agree with 
those given of the copj)cr pyrites of Cornwall, given in the Annals, 
vol. iii, N. S. p. 300. 

IV\ Scupolite Jioni Vargas. 

The last named chemist has also given an analysis of a now species of 
scapolite from Pargas : it consist.^ of 


Silica. 40-1-2 

Alumina. 25-41 

Lime.».. .. I.'J-.W 

Soda. 6*0.5 

Oxide of iron. 1-40 

Magnesia... 0'68 

y Oxide of manganese. 0 07 

r Loss by heat. V\5 


100'07 
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The Encyclopaedia Metropolitana, Part XI. containing Magnetism 
and Electro-Magnetism, &c. 1/. Is. 

A Tour through the Upper i’rovinccs of Hindostan, between the 
years 1801*, and 1814; with Remarks and authentic Anecdotes; to 
which is annexed a Guide up the River Ganges : with a Map of the 
Ganges, 8vo. 9s. 

A new Edition of Prof. Ruckland’s Reliquiae Piluvianac, attesting 
the Action of a Universal Deluge: with‘27 Plates. 4to. ]/. 11s. 6d. 


Article XXIII. 

PA'rKNTS. 

T. Hopper, E.st]. Reading, Berkshire, for cotain improvements in 
the manufacture of silk hats.—Nov. ‘20. 

C. A. Deane, (.’harlcs-street, Deptford, Kent, ship-caulker, for his 
apparatus or machine to he worn by persons entering rooni.s or other 
])laces filed with smoke or other vapour, for the purpose of extinguish¬ 
ing lire, nr extricating persons or property therein.—Nov. ‘20. 

,J. Perkins, Hill-street, London, and J. Martineau the younger, City 
Road, Middlesex, engineers, lor their improvement In the construction 
of the liirnace of steam-boilers and other vessels, by Avhich fuel is eco¬ 
nomized, and the smoke is con.sumed.—Nov. ‘20. 

.1. Bourne, Denby, Derbyshire, stone-bottle manufacturer, for cer¬ 
tain improvements in the burning of stone and brown ware in kilns or 
ovens, by carrying up the heat and flame from the furnace or lire below 
to the middle and upper parts of the kilu or ovou, either by means of 
flues or chimneys in the sides thercufi, or by moveable pipes or conduc¬ 
tors to be placed within such kilns or '^ve ns; also hv conveying the 
flame of one kiln more into others by means of chimnevs, and thus per¬ 
mitting the draft and smoke of several kilns or ovenstto escape, where¬ 
by the heat is increased, aiul the smoke diminished. — Nov, ‘2‘2. 

•T. Sluter, Saddleworth, Yorkshire, elotli*. r„lur impro\ements in the 
macliinery to facilitate the operation of cutting or grinding wool or 
cotton from of' the .surfaces of woollen cloths, kcr.scymeres, cotton 
cloths, or mixtures of the said substances, and for taking or removing 
hair or fur from skins.—Nor. ‘22. 

T. Todd, Swansea, South Wales, organ-builder, for his improve¬ 
ment in producing tone upon musicaf instruments of various descrip¬ 
tions.—Nov. 22. 

S. Brown, Gent. Windmill-street, Lambeth, Surry, for his engine or 
instrument for eft'eeting a vacuum, and thus producing powers by w'hich 
water may be raised and machinery put in motion.—Dec. 4. 

A. Buchanan, Catrinc Cotton Works, for a certain improvement in 
machinery heretofore employed in spinning-mills in tlie carding of cot¬ 
ton and other wool, whereby the top cards are regularly stripped and 
kept clean hv tlie operation of the machinery witliout the agency of 
hard labour^Dcc. 4. 

J. ParktC, Manchester, .civil engineer, for a certain hiethod oTmanu» 
facturing salt.—Dec. 4. 
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Article XXIV. 

METEOROLOGICAL TABLE. 


1823. 

jBAROMETK.R. 

lyind. j Illux. Alin. 

Thermomktk.ii. 
A1h\. j Alin. 

Kvap. 

I 

1 

1 Rain. 

thMon. 
Dec, 1 


! 

W i2.9-.OO 29-6'.g 

' .32 

39 

1 

■ 

_ 

9 

s 

Wj?9»b.9 29-(>9 

32 

3() 


! 28 

13 

s 

WI29-59 29-43 

54 

3.9 

— 

10 

4 


W |29-93j29-50 4? 

.30 

— 

• 

5 


W ’,29 .93 29-()2i 46' 

32 

— 

41 

5 

N 

k!30’39'29-.93, 42 

28 

— 

( 04 

7 


W 30-5930-5.5 

; 39 

31 


’ 

« 

N' 

W 13O-.53I3O-40, 44 

\V;30\31j30*44i 44 

34 

27 

•32 

— 


10 s 

W'3()-51 30-28': 44 

^9 


i 

i 

Ills 

\Vi3()-2S:29 97 

; 48 

40 


! 

12 


W '30*03!29‘91 

: 4.3 

33 


1 

1 

i3:N 

W,30-34!30-03 

1 40 

29 


j 

14lN 

W!30-33,30-29i 41 ' 

31 

— 


15 !^ 

W:30-33;30-3l 

44 

31 

— 


16'S 

W;30-31j2.9-82 

47 

39 

— 

1 _ 

i7;s 

£,2.9-8212.9-Hi; 48 

32 

— 

38 

isi 

1.9 N 

W ,'2975!29-5oi 40 

W-!29-73i29-53i 39 

30 

29 

1.5 

t 

i 

i 

sols 

E 29’.‘)3;2.9-39 

45 

32 

— 

10; 

21 In 

Wi2.97929-39 

50 

39 

— 

w— j 

22iN 

W 29.93';2979 

45 

30 

— 


23!ij 

W,30-07/29-93 

45 

39' 

— 

29' 

21-IS 

WI30-10 30-()7 

48 

42 


20 

25 

S 

W‘30-10'29-97 

49 

39 

-— 

1 ^7’ 

• -26 S 

WI29-97I29-39 

. 45 

39 


10; 

27 S 

\Vj294)2:29-.i.9 

4.3 

35 



28 S 

w|29 92 29 37 

52 

3.9 


09 

2.9 S 

W;2.9-37 29-27 

4(; 

39 


09, 

30 8 

W 12.9-.3 8 2.977 

45 

38 

— 

02' 

31 


w 129-9.3 29-49 

1 1 

.49 

38 

J 


25 



1 ■ 1 

30-59I29-10 

54 

29 

1-12 

2-33! 


Daniell’s hyg. 
at noon. 


% 


The observations in c.'ioh line «>f the tabic apply to a period of t venty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A «'ji.h denotes that 
the reault is includd^ in the next following observation. 
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KEMARKS, 


Mottth. —1. Cliiutly. ‘2. Raiiiy. 3. (Jloudy and fine: a furious gale from 
the .'dl night. 4. Fine: wind still very higli. j. Foggy morning; cloudy, 
(>, Rainy morning: rloudy. 7. Foggy. S. Foggy morning: line. 9. Fine. 
10. Cloudy. II, 1‘2. Fine. l.‘l. Fine: hlcak. 14. Fine clear morning: day very 
line: evening H'ggy. •>). 4'^ery line. Id. Overcast. 17. Rainy; a ^strong gale of 
wind in tlic evening, atcoinpanicd by an uncommonly rapid depression of the barometer, 
is. Fine. 19. Foggy: gloomy. ‘iO. Overcast: driz/.ling. ‘21. Foggy morning _ 
,-dicrnoon line. ‘2‘2. idooniy. ‘J.S,‘21. Rainy: gloomy. ‘2.>. Drizzling. 96. Gloomy. 
‘27. Fine. ‘28, Drizzling: night stormy. 99. Fine : some rain at night. 30. Cloudy 
and fine. 31. Fine day: night windy, with rain. 


RESCLTS. 

Finds: Mi, 1 ; .<11, *2; >\V, l.'l; M', 8; X\F, 7. 

Barometer: Jlean height 

For the month... '29',S33 inches. 

I 

For the lunar period, ending the 9 Ith. 

l-'or 1.') days, ending the lOth (imion 'outh). 


4 

For 1.3 days, ending the ‘2,"d 'jnoon lo”. -h t . . ...... 


Thermometer: Alean hiight , 

For the month. .‘10’8‘22® 

For the lunar period. 

For 30 days, the sun in .SagittaiiiA. 

Ev.aporation.... 1 • I ‘2 in. 

Rain. ‘2-33 


t^o 


Laboratory, Si Ji!ford. First JMtmlh, 2‘2, 18‘21. 


J^. riOWARI). 
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Note.—Bmic tU»\ib« liaving arisen as to the accuracy of the iitniii lately assigned 
to the barometrical observations in this Register, rve have tluuight it needful to verify the 
actual height of the barometer employed, by comparison with a good standard. 

On the 16tb inst. at three, p. in. I suspended by the side of the barometer in cpiestion, 
the one belonging to my friend J. F. Daniell, described in ])age .‘JiH of his JMetcoro- 
logical Plssays,” and wliicli he considers (with due allowance for the depression of the 
column, caused by the smaller diameter of the tuhe> to agree with the excellent standard 
barometer, lately constructed under his direction for the Royal Society. The result was 
very satisfactoiy: the mountain barometer, and that cmjiloyed for this Register, stood 
respectively at 30‘66 in.; nor could a diflerence of l-lllDth of an inch be found between 
them, by cither of two okservers, who examined them at intervals during a full hour. 

w 

The temperature of each was •r.')'’; the inner diameter of tlie mountain barometer (the 
quicksilver of which has hern boiled in /he tnlx), is O-l.") in.: the inner diameter of the 
wheel barometer, as nearly as could lie ascertained, O'ti.'l in. 'The ([uicksilver luus not 
been boiled in this instrument. The barometer was very marly stationary on the Kith, 
from noon to midnight. 

In a comparison made this day, for an hour before noon, in the lower part of the scale, 
the instruments at the conclusion stood thus, at temp. ,"iS”, 


The siplion harometer...‘IS-DI 

The niountai.i ditto. 

Dilfercnce. '01.} 


'rite correction tor the rapiu iry tf.' tl\c cisiern in the iiiount.dn baronu ter being applied 

tcdiici'n the difference in the iwescnt case to 'Ol I, and rualrs a diflerence in the former 

r 

of '011 in. both in excess on the jiurt of the siphon barometer. The corrections for tem¬ 
perature and capillary deprtsssion cannot here be so ticcuratcly ttpplied, on account oftlie 
ditterent coi.strurtion of the two instruments. On the whole, there appears no ground 
to disturb the adjustment of our own biirometcr. 


Tottenhiivi, Firfl Months 2.3,1824. 


h. HOWARD. 
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Tlicre is a bright cleavage )arallel to the edge between M and 
M' and j^crpendicular to //, and consequently ]varallel to the great 
diagonals of the hrin'i^ry terminal planes. The crystals may be 
also cleaved j)arallel to //, and to M and M'. The figure, it has 
been observed, is sipnmctrhalli/ drawn, but the crystals are 
frequently much distorted by the disproportionate extension of 
sonic planes and the disappearance of others ; so that it is not 
always easy to compare tliem witli any general ty]ie of the 
whole. We may, however, be much assisted in this comparison 
by tlu! (diaracter of the plane //, which, in all the crystals I have 
.seen, is striated, as slnnvn in the figure. Jiy the assistance of 
tins plane, and (lie bright cleavage plane perpendicular to it, and 
In' measurement, we may be ('iiabled lo compare the crystals 
A\ith tlu; eimraved figure, however ii regularly formed they may 
be. Oh very many of them the. planes h and (/" are so much 
enlarged as nearly, if not eiitirclv, to exclude llie. other tour 
planes which apji’ ar in front of the figure ; while at the hafk, 
the jilanes parallel to 1/ and h" are similarly enlarged. If these 
four planes were so nmeli extended as to t;xeiude all the others 
which appear on the figure, an irregular tetrahedron would 
result. 

On some crystals there is one and sometimes two ])lam'S 
replaeing the (alge between h and M, one of them measuring 
with h about \ and tlie ot!ier about ld->'/\ 


.\ilr(i(e of Silrer, 

Jh'imary form a right rhombic prism. 
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# Article II. • 

Observations and Experiments on the dnili/ Variation of the 
JInriiontal and Dippimr Necd/es under a reduced directive 
Power. By 1 *oU;r l^urlow, Esq. FKS. of the Royal Military 
Academy."^ 

It is now just a c<'utury since Mr. Graham discovered the 
daily change in the variation of the liori/ontul needle, subsequent 
to whic.li time numerous (jbservations have been jnadc on the 
same, subjec'.t by \\ nrgenlin, Canton, Gilpin, Col. Hoiiufoy, and 
otliers, which liave all c(mhrmed, with certain shades of variety, 
the general fact as fust described by the ingenious philosopher 
above named. 

The actual daily (change, however, is so small, even in the 
horizontal u jedhg that it can only be detected with the most 
careful oljservations and with the most de-licatc instruments; 
and in the dipping needle that cliange, if any, is so extremely 
minute, as hitherto to liave escaped observation; for it was only 
in the year 1S20, that the Royal Academy of Sciences of Copen¬ 
hagen ju'ojiosed the determination of tliis motion, on satisfactory 
experiments, as the prize subject for that year ; but the prize, I 
understand, has nevi'r been adjudged, no satisfactory communi- 
ca,tion having- been received. 

I'luier this dilHculty ol observation, it occurred to me, that it 
would be jiossible to increase this deviation on both needles, so 
as to render it distinctly observabh;, by reducing the diroctive 
power of the needle by means of one yr two magnets, properly 
flisposed to mask, at least in jiart, the lent .'.trial influence ; a 
method which has been long jiractised by aiiiuialogists and 
others, when the ol)ji:ct has been to di !« <•! mnuife attractions 
1 expected by this means that the cause, ohatoser it might be, 
fhat produces the daily variation, would exiiibit itse^' in an 
increased tlegree, and tliereby render the rc.sults more perspicu¬ 
ous, and fix with more precision than has hitherto been done, the 
lime of change and moment of maximum elfect. 

Suppose, for c.xample, that a finely suspended horizontal 
needle, under the natural iutluence of the earth, makes one 
vibration in 2''^, and that by masking the terrestrial influence by 
magnets ynojjcrly adju.sted, that time of vibration is increased to 
; then it wouhl follow that the directive power was reduced to 
one-sixteenth of the former, and consequently, that any lateral 
magnetic force acting u[)on the needle wotdd produce an effect 
sixteen times greater than before ; so that if the former were 
12', the new el^ct or deviation might be expected to amount to 
/ 

Abslractctl from the Phil. Trans, for 1S‘2J, Part It, 

M 2 
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between three and four degrees, and therefore be such as to 
admit of distinct and satisfactory observation. 

A course of experiments carried on for a fg§^ days, convinced 
me that my ideas were correct, and that we might, while the 
needle was kept in its natural meridian, or rather adjusted to that 
direction, produce a daily variation to almost any amount, 1 
obtained, for instance, tlie first day, a maximum deviation of 
3® 40'; the second, I increased it by bringing up ray magnets 
to 7 ^; the third day 1 reduced it to 2°, and so on. I found also 
that a very considerable daily change would exhibit itself with 
the north end held to the south, to the east, west, and, in short, 
in any position at pleasure, at least within certain limits, which 
will be poi.ited out as we proceed. 

For this it is only necessary, first, to deflect the needle by 
repulsion into any required position, and then, by means of 
another magnet, to modify its directive power, in the same way 
as when in its natural meridian. (.)r the same may be done by 
bringing two magnets with their contrary poles pointing inwards, 
and each opposite to the pole of the same name of the needle 
placed between them, and by a slight adjustment of the former 
to produce the deviation in question ; or, which is perhaps still 
better, tlie opposing magnets may be brought into the actual 
direction of the dip,, and then adjusted to produce tlie deflection 
recniired. 

Having mentioned my ideas and first experiments to my 
colleague, Mr. Christie, ami iiaving e.xpressed a wish that he 
would repeat them for the sake of verification, he very readily 
agreed to undertake a complete set, with the needle in its natu¬ 
ral meridian, by means of a very delicate comjiass, and an appa¬ 
ratus he had employed fe.’* other expeliments, and vvhl(^h admitted 
of his bringing his ueutrali/ing magnets vi ry exactly into the 
line of the dip. In the mean time I proposed to undertake the 
observations on the dipping needle, and on the horizontal needle 
in diflerent directions ; viz. with its north end pointing to the 
south, east, west, SC(\ Having, liowever, met with some embar¬ 
rassment in the commencement, and having ernjiloyed, in con¬ 
sequence, a longer lime in the observations than 1 had antici¬ 
pated, Mr. (Christie, after having finished his observation in the 
meridian, continued them at other points, and has thereby 
detected several curious and minute peculiarities, which, with his 
other experiments, will, I hope, accompany this memoir.* 

Account (f the Ohsrrvations made on the daily Variation of the 
Horizontal Needle in various Directions. 

My first experiments, as I have already slated, were only 
matters of tiial, from which I had merely ascertained that the 

V 

• .Air. (IJirislie lias detailed lii.s expcriincnts in ati extended p^.or, which auccceds 
!!Mr. Harlow's present conimwnication in the Phil. Trans. 



1824.3 Horixojital and Dipping Needles. 165 

idea I had formed was practicable, and that in certain situations 
the needle had certain directioOvS of motion, but I had obtained 
no numerical results. Having;, however, provirkid myself with a 
needle prop,er for the purpose, very delicate and light, and eight 
inches and a half in length, 1 began, towards the end of March, 
to register the amount of the daily change at every hour, or half 
hour, from morning to night; my son taking the observations 
during my occasional absence. 

My first observation in the new scries was made with the 
north end of the needle pointing to the west, balanced in that 
position with two magnets placed to the southward attracting 
each extremity; the directive power was considerably reduced, 
aud I obtained a maxinmin deviation of l.V; which happened 
at about elev en o’clock in the huenoon, and from vvliich time the 
variation decreased to a late hour in the evening. The needle 
was kept in this position for three days, witl> some change of 
directive power, but the character of the results, as to the direc¬ 
tion of mwti »»n, the times of commencement ami maximum, &.C. 
were of precisely the saints nature, hut the amount was more or 
less, according to tin; directive power left upon the needle. 

Having, however, after a few (lays, removed myap|)arutus from 
the room in which the experiments liad hitherto bt;en made, into 
abow(;r in my garden, and having {h;tected a nmiarkuble clifier- 
ence in the results obtained in these two situatitms, I determined 
to commence the exp(;riments <U’ unx'.o in this latter sj)Ot, which 
was at least thirty vavds distant from any building ; and after¬ 
wards to examine the cause oftlie dillerence in (piestion. This 
examination is reported in the conclusion of this article. 

[Mr. Barlow here gives a series .of tables ol' observed daily 
variations, with ilu; north end (d’ the ivedle direct.-d to the fol¬ 
lowing points of the cottipass respectively : -north, south, 
north-east, south-w(est, east, west, syutir'east, no) il#-v\e.st, north 
north-east, south-sontii-\v(!st, east-aorib .,ist, w est-soutii-west, 
east-south-(‘ast, west-norlb-west, south-swiitb-east ] south, (ex¬ 
act bearing X. i()° VV’. and S. Ib^' B.) aud nortli-iiorth-Viest.] 

Fronitlu>al)ove results,although theexperijuents were uotraade 
under such favo\trable circumstances as I could wish, we may 
draw some v(;rv curious, if not important conclusions; such, for ip- 
stance, as the following, I'hat winle i?l»e north end of the needle 
is directed to any pointfrom the south to X X W, its motion during 
the forenoon is towards the left liand (the spectator facing the 
north end of the needle); advancin':'tlwMcibre to some point be¬ 
tween the NNW and north ; and while it i^^directed towards any . 
j)(>intbetween the north and SSF it passes to the right hand, that is 
still to some point between the north and NX'W ; the south end of 
the needle at the same time passing of course to some point be¬ 
tween the sout^i^and 8S1^; so that it would seem that there ought 
to be some di^ctiou between those limits, viz. betwe^ul^he N and 
NNW, aud the S and SSE, iu which the daily motion is zero, or 
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at leswt a minimum; but whether this is a fixed direction during 
the year, or whether it Jias any vibratory motion as the sun 
changes its declination, or even during his daily course, is a 
question which cannot be decided without a much longer course 
of experiments than those I liave here the honour to present. 

It IS also questionable, whether the direction of this line of 
no daily, variation is the same in dilierent parts of the world ; a 
point on which I hope to obtain some information in the course 
of the present year. Mr. Forster,* of ll. M. S. Griper, having 
very obligingly undertaken to repeat ray experiments at Spitzber- 
gcn, during the stay of the vessel at that place for the pendulum 
experiments ; and from which we may hope to derive some inte¬ 
resting deductions, particularly in reference to the influence of 
the direction of the solar rays; for it is clear from the experi- 
ineats reported in the preceding table, that the amount of the 
deviation does not entirely depend upon the moment when the 
heat of the sun is the greatest, as has been generally imagined ; 
for the lime of the maximum deviation varies eVom eleven 
o’clock in the morning to four o’clock in the afternoon, accord¬ 
ing to the direction in which ihe needle is j>ointefl, and to other 
circumstances that will bo mentioned in the concinsiou of this 
article. INIr. Christie’s observations are also of a kind to throw 
great light on this subject. 

Anotlj^r conclusion, which I ihink we arc jiistiHed in drawing 
from the above experiments, is, that the daily change is not 
produced by a general dedecti'ni of the directive power of the 
earth, but by an increase and decrease ol’ attraction of some 
point situated between llie north and NN W, or between the south 
and SSF; for 1 cannot ccjuccivf^ tiny other hypotheses that will 
account for two needles,.situated as in these experiments, both 
approaching and both receiling at the same tinu! to and irom the 
line of no daily variation-j- i./^r for the total siispt'usion or equi¬ 
vocal vibratory motion of a needle when placed towards this 
direction. 

I am sorry, that not forc'secing at the commencement of my 
experiments, tlic length to which 1 sliould carry them,! did not, 
from the first, register the ternpernturo and state C)f the atino- 
splicre; fur from certain ru)tes of lids kind made lately, it 
appeal's to me that the q\iantity of dally change dejx.'nds in a 
greater degree on the intensity of tin; solar liglit, than on the 
mere temperature of the day ; although it is certain, from some 
recent experiments by Mr. Christie, that the change oftempera- 

* 1 am already highly inilchtud id tins geiult'in.aii for tin; accurate and satisfactory 
obsuvatiuna he made during the recent voyage of II. -M. .S. Conway, under the com¬ 
mand of (.’apt Basil Hall, on the method I had the honour to propose for correcting tlie 
local attraction of vessels; and it is with great pleasure that 1 find he has been directed 
by the Admiralty to continue his attention to them in the present v-oigcof the (iriper. 
j\Iy best tham. i arc also due to C'apt. H.'dl, for tlic facilities he afl'ort'il in the instance 
ahovemeiUioitcd,"' and for the judgment with which he selected the*.iiost :i]>propriate 
situations for submitting that method to the test of actutil experiment. 
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ture of the air, during the day, has a much greater effect upon 
the intensity of action in the opposing magnets, than I could 
possibly have imagined. 

« 

* On the daily Variation of the Dipping Needle. 

Notwithstanding ray observations on the daily change of this 
instrument have not been so successful as those on the horizon¬ 
tal needle, yet it will be proper to say a few words on the sub¬ 
ject of the experiments, although I do not intend, in the present 
instance, to give any numerical results ; those I have obtained 
not being so uniform as I could wish, nor such as to justify their 
publication. 

The instrument I emjdoyed was made by Messrs. W. and T. 
Gilbert: it was remarkably free and accurate, and certainly gave 
results with greater uniformity than any dipping needle 1 ever 
used. The needle was only six inches in h'ligth, a rpearter of an 
inch broad, and very thin ; it performed in the meridian forly- 
one vibrations in one hundred seconds, when imder the usual 
terrestrial iidluence ; and when masked and adjusted by two 
magnets placed in the line of the dip, it made only fifteen vibra¬ 
tions and a half in the same tinn;; the power was therefore 
reduced ahout eiirht times: 

It is not necessary to explain here the means that 1 employed, 
and the j)recautions I look to ensure stability; it will be sutll- 
cient to observe, that I paid the utmost attenlion to this essen¬ 
tial condition, and that 1 Ixdievo my want of success did not. 
arise from any defect in tins part oi' the process, but from the 
extreme delicacy of tliis instrument, and the <-onse(pU‘n( dilli- 
culty in adjusting it when under the inliuenee of the mjitrali/ing 
magnc(..s. 1 tried it.s a<-tion lor thrt'c w(‘ek.s in tin* house, but. 
tlie jarring of doors and otlnu’ (.■ireum>rtan(M!s j)i evented me from 
draw'ing auv conclusions. 1 1 lien nnno,Vial it. <.» tJie txardtui, to 
a Spot well protected by trees and^li^ulw, and li\ed the mitire 
apparatus to luy gardmi wall, wliieli is i xaeily in the maguetie, 
meridian; aiul further sheltered the wlutle in the best way 1. 
could from the ellects of the wind and weather. Imleed tlui 
only iucouvenience was that 1 eould not le ive tlu; needle out in 
the night, and eould tlierefbre only notice what took filace in the 
day time, and this, as I have said above, wa.s not so uniform as I 
could have desireil. 

In general a motion euinuKaiced soon after the instrument 
wa.s adjusted in the moruing; hut it was not. of that gradual ami 
progressive kind which indicateil an uniformly increasing or 
decreasing power, as in the other instrument; it j)assed, foi; 
instance, suddenly from one half or quarter degree, to another 
more or less, and which sometimes in tiie course of the clav 
would give a. difference in the di]v to the amount of a degree and 
a half, or e/mi more, but 1 seldom saw in i't a ^ndeiicy to 



1G8 Mr. Barlow oti the dail^ Variation of the [Maiich, 

return ; although when 1 vibrated it towards night, it commonly 
took up its morning position. 1 made these observations with 
the needle in various directions, viz. with the face of the instru¬ 
ment to the east? west, north, south. Sec. but in every case^I 
obtained the same sort of daily motion. The question, there¬ 
fore, respecting the law^ of variation of this instrument, still 
remains to be submitted to fixed principles, although there can 
be no longer any doubt that it is subject to a daily change. 


On a curious Anomah/ observed hetu eeu the daili/ Variations in-- 

doors and in the o])en Air. 

I have already mentioned that 1 was, at the commencement 
of my experiments, a good deal embarrassed and delayed by 
certain anoMialies which 1 mitieed betwe en the daily changes of 
the needle made in the house and in the garden. These may be 
stated shortly as follows. 1'hat in certain positions of the needle 
towards the east and west, the daily motion, although it jiro- 
ceeded with the same determinate unilonuity in both cases, yet 
it took ]dace in dilferent directions ; passing in the duo instance 
from the east, or west, towards the south, and in the other 
towards the north, at the same corresponding hours of the day, 
the motion in both instances being equally distinct, regular, and 
progressive. 

After carefully examining every '-ircuinstance that might be 
supposed to be the cause of this singular cirange, 1 could only^ 
imagine three, that seemed la ;n»y way likely to account for it. 

1. Were the tw'o magnets and the compass needle in the two 
cases in precisely the same relative situation; and if not, might 
not the cause lie in this dism'epancy i 

2. The window of the rocon was to the northward ; was it 
possible that the light, awiving at tin; needle in this direction, 
was the cause of tin; eiiimge ! 

3. There WffS an iron sL''(Vt> in the room ; could it be tliat this 
was subject to a periodic increase and decrease of magnetic 
power ? 

In order to examine the first of these cases, I measured very 
carefully the distance, direction, Svc. of the compass and mag¬ 
nets while in the garden, and jdaced tliem in precisely the same 
relative situation in the parlour ; still the motion in the two cases 
w'as reversed. 


To examine the second, it occurred to me that if the direction 
of the motion depended upon that of the light, the needle ouglit 
to be wholly stationary in the dark, or when excluded from the 
solar rays. 1 therefore kept my room shut for two days, and 
only examined the needle by the light of a wax taper; but 
although there was certainly less motion on those days than 
usual, yet I could come to no satisfactory conclusion ; but I 
still thnik, tliat'further observations will show tv at the solar 
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lio-ht,* and not the solar heat, is the principal operative agent in 
producing the daily variation. It remained, however, to examine 
the third tpiery, which I attempted to do as follows. Having 
placed the compass in its former situation in the*garden, I fixed 
on one side ftf it a ten inch howitzer shell, in the same direction 
with respect to the compass as tlie stove had in the parlour, and 
at such a distance that it might produce a sensible deviation in 
the needle, and which I afterwards adjusted to zero by a slight 
change in the position of the magnets, thus placing the needle, 
as I imagined, under similar circumstances in both cases, with 
respect to local attraction ; but, notwithstanding 1 did in this 
way actually produce an alteration in the daily motion, changing 
its maximum from eleven o’clock in tin; morning to about four 
o’clock in the afternoon, yet the direction of tin; motion was the 
reverse of wluit it was constantly found to be in-doors; the 
cause therefore of this perplexing anomaly still remains to be 
discovered. 

U is proper to observe that iMr. Christie, having made some 
of his (.tbservations in-doors, and some in his garden, on two 
cnmpasses at the same time, found the same revan’sion of motion 
m the two eases, llis house is a mile distant from mine; he 
lias no stove in the room in which the in-door experiments were 
made ; and the only resemblance of situation is, that bis window, 
like mine, is towards tlie m)rlh. It should he further added, 
that this confirmation of the singular anomaly in (piestion did 
not arise from his sinijily repeating my experiment, but grew 
uaturallv out of the particular mode he had adoptefl to prose¬ 
cute tin; impiiry ; <>ur experiments, with the exception of the 
fust suggt:stlon, are imlepemh-nt, ami, therefore, wh»;re tliey 
both lead to the same result, tlu'y'mav be cunsi(l(;red as cou- 
lirming the accnnicy ofcaidi; and whefe t^ierc is any difiercnce, 
they will at h’ast point mil. those ciicuyislanct s which rerpuie 
further investigation. ^ 


P. S. The experiments to which I have alluded in p. 106—107, 
made since this article Avas wiittcn, seem to indicate that this 
anomaly, as well as the circumstance there mentioned, may be 
occasioned by the daily varying intensity’ of the opposing magnets. 


• I am sarry I have the necessary apjiarutus fur repealing lilorichini’s experi¬ 
ment on the violet ray ; but I would suggest to those who have, that the linest test to 
which this experiment could be siibinittcd, would be to make use ofa needle neutralized 
as above described, by which the magnetic property of the ray, if it possessed any, 
could not fail of showing itself. * 
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Article III. 

On an Improved Apparatus for the Analusis of Organic Products. 

By Mr. J. T. dooper.* (With a Plate.) 

An easy and accurate method of determining the ultimate 
elements of bodies composed of carbon, hydrogen, oxygen, and 
azote, has been of late years a great desideratum among chemists, 
as such a variety of contrivances have been suggested by scien¬ 
tific individuals, all of which have their peculiar merits and 
defects. It is presumed the instrument and method of operat¬ 
ing now presented to the Society and the public, if not entirely, 
may be considered as nearly free from those objections which, in 
my opinion, may be fairly urged against those iieretofore in use. 
It might, however, be considered ungenerous, was I to take upon 
me the task of pointing- out those defects, I shall therefore con¬ 
tent myself by brielly stating in this communication, the class 
of substances to which it is applicable with a view to determin¬ 
ing the proportions of their elements, and a description of the 
method of operating upon each of them. 

As this apparatus seems more particularly calculated than tiny 
other for operating on volatile matter, such as the essential oils, 
camphor, benzoic acid, and a variety of similar substances, I 
shall in the first place describe the method I have adopted in the 
analysis of this class of bodies ; and when it is considtu ed that 
I write not for tlmse who are accustomed to the more minute and 
delicate operations of chemical analysis, but for those who are 
or may 'be considered as unacquainted for the most part with 
this subject, I hope I ma^ not be considered as tedious sliould I 
venture to give thosc-'directions which to the more matured iu 
science may seem to be^’vyviifjcessary. 

The oxide of copper used in the experiments is best procured 
from the residuum of verdigris (blnacelate of copper), which is 
or was ysed to be distilled in glass retorts for the preparation <»f 
strong acetic acid. The reason I prefer the oxide of copper 
prepared by this process over any other is, that it is more likely 
to be free from inqmrity than that which is prepared I)y preeipi- 
talion from acid solutions.* Bvery one who is in the liabit of 
preparing precipitates knows the diflieulty there generally is iu 
freeing considerable cpiantities of precipitated matter from adher¬ 
ing neutral salts; and as the smallest impurity w ould iu some 
measure contaminate^ the result of the analysis, it is a very 
'necessary precaution tliat the oxide, which is by far the greatest 
in quantity of any substance that is employed iu the operation, 
should be perfectly pure. Should it however happen that at any 

k 

• From tlfa Transactions of the Society for the Encourag6iueitC^'>f Arts, Manu¬ 
facture*, &c. Vol. 41. 
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time such an oxide is not readily to be procured, the oxide that 
is obtained by heating copper plate and quenching it in water 
may be substituted ; although 1 give the decided preference to 
the former on account of its mechanical texture being much 
more porous* and consequently exposing a larger surface to the 
action of substances in vapour passing through it; neither is it 
so likely to choak up the tube and endanger its bursting, and of 
course a failure in the experiment. Supposing the residuum 
nbove mentioned to be employed, it is requisite to expose it to a 
red heat for twenty minutes or half an hour to destroy the carbo¬ 
naceous matter that invariably accompanies it; it should then 
be pulverised and sifted through a fine wire sieve; that portion 
which has passed the sieve being again sifted through a fine 
Cyprus or lawn sieve, the finer <)ust is got rid of, and each of 
these portions may be separately kept, and is applicable to dif- 
leient purposes. 

A tube of hard glass, either of crown or green bottle glass, 
being selecte.cl about. 14 or lb indies long, and from one to two- 
tenths of an incli internal diameter, dean the inside from dust 
by parsing tluougli it a ])iecc of cotton, then make it as hot 
from end to end us the tingers can conveuienily liear, and draw 
air through it into the mouth (but not blow through it) while it 
i.s still hot, tt) eiisuri,’ its perfect freedom from adhering moisture 
on it.s inside, and while still warm seal up one end with the 
blowpipe; the tulie may be now balanced, but it is necessary 
in this, as in all other operatioii.s of analysis where very small 
quantities are coneerued, that the beam slioidd be atl’ectcd by 
l-2{)() or 1-.‘){)(I of a ^raiu, even when loaded with 400 or 500 
grains at each end.''' The suhstance intended for anvlysis is 
now to be iiitrodueed into the tube ;jf it. i>e solid, as for in.-itance 
camphor or a. like substaiici', it. may' l*o broken into small frag¬ 
ments and shaken down to the botroni*; if it be a liuid, as a 
volatile or fi.xed oil, it niav be int.i'?tTiu(fed liy means of a small 
fnimel, as is show n in lig. 7 (Plate \ X \ i!), which funnel is pre¬ 
pared, on the instant, I'rom a pieee of Hint glass tube of conve¬ 
nient si'/e and snbstanee bv boating it mar one of its extremities, 
and suddenlv drawing it out; it is evithmt the semitluid glas.s will 
be thus elongated, and a fnimel with nearly ti capillary tube and 
ql any required length, may he thus obtained ; a very little praJC- 
tiee will render this part of the husiness very easy to be accom¬ 
plished ; the funnel is to be pul. into the lube, reaching very 
near its bottom or sealed end, and the liuid matter introduced 
Without soiling the upper part ol’ it; care must also bo taken on 
withdrawing the funnel, that no portion iTf the fiuid is attached* 
to its lower extremity, or othtnavise this w ill happen. The vola¬ 
tile substance, or that which is capable of being rendered so by 

* The balnnce been in the habit of iisini? was nnnle for mo by Mr. Robinson, 

**>at is sensibly 'iected by l-400lh of a j'rain when loaded with lOUjlj^rains at each 
end. 
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a red heat, being now introduced into the tube, its weight is to 
be very carefully taken, which, when done, the oxide of copper 
previously freed from its fine dust by the lawn or Cyprus sieve,* 
and recently heated red hot, is to be poured into the tube while 
warm, to the length of eight or ten inches, having previously put 
into the tube as much only of perfectly cold oxide as will absorb 
the fluid portion of matter, and about a quarter of an inch above 
it, or to stand about the same height above the solid substance. 
Why 1 recommend the present proceeding is, that a small quan¬ 
tity of the cold oxide only is used to prevent the hot oxide from 
coming in contact with the volatile matter which might other¬ 
wise endanger the escape of a small portion from the tube, and 
of course would give erroneous results; and that portion of cold 
oxide, even if it ]>e fully saturated with moisture, can contain 
such a very minute quantity of water as not to sensibly affect 
the accuracy of the analysis. Having proceeded thus far, a 
([uantity of recently ignited asbestos, or spun glass (the former 
is best), is put into the tube, so as to occupy an incji or two, de¬ 
pending on the quantity of water that is expected to be formed; 
this must not be crammed, but put rather lightly into the tube. 
The tube is now to be bent as represented in fig. 1, and its 
weight niay be again taken, but this is not absolutely requisite; 
it is, however, well to do it. The tube is then to be covered 
with thin sheet copper, and placed between tlie forceps, as 
represented in the same figure, with its optui extremity inserted 
under a jar in the ordinary niercurial pneumatic trough, or it 
may be connected with a gasometer of Air. Pepys’s construction, 
which, when ten or twenty grains of a substance are employed, 
and the.quantity of either carbon or azote it contains is consi¬ 
derable, is convenient. Small rnerctirial graduated jars may be 
used, even if very ho’ge'quantities of gas are obtained, as the 
process of decompositioYjimv at any time be stopj>ed almost instan¬ 
taneously,'!' and the quailtity contained in them being registered, 
they may be alternately (illed with mercury and displaced by the 
gaseous products, as long as any ccnnes over, reserving only the 
last portions for examination, of wiiich a few cubic inches alone 
are requisite. 

The laiikps being trimmed with very short wicks are now to be 
lighted, lighting those first that are nearest the gasometer, and 
when the tube is n^d hot, the remaining ones may be set fire to 
in succession, until the whole length of tube that is filled with 
the oxide is red hot. One set of lamps for a tube, of the si'ze I 
have mentioned above, is generally suHicient, but should tubes 
be used of larger si/.e,‘such as half an inch in diameter, both sets 
will then be required. In coating the tube with sheet copper 

* The finer portion is taken from the oxide to allow itiorc frecd^u of passage for the 
vapour througti it; in some cases the rush of gas is so sudden, was it\ot for this pretau- 
tion, it would b^Mkely to burst the tube. \ 

+ I consider this as one of the advantages of this apparatus. 
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care must be taken not to cover that part of it which contains 
the asbestos, otherwise the heat will be conducted by it to that 
portion of tube, and prevent the condensation of the vapour of 
water, which is very essential; and in placing the tube between 
the forceps, *it will be convenient to allow that part of it which 
contains the volatile matter to project beyond the forceps ; the 
heat that is conducted by the copper coating is generally enough 
to volatilize most substances. In the analysis of substances 
containing much hydrogen, and especially when ten or twelve 
grains of them are taken, it will be found conv*enient to attach 
to the tube a small bulb to contain the water that is generated; 
this is represented by fig. 6‘. I believe I have stated the whole 
that is necessary as respects the management and use of this 
apparatus as far as regards the decomposition of volatile sub¬ 
stances ; in the next place, 1 shall speak of its application to the 
decomposition of fixed substances, w'hich after what has been 
said will require but very few words. 

If the substanci! be a vegetable salt, it must be freed from all 
extraneous moisture'; this is best efiei'.ted by sufiering it to 
remain over an hygroinetiic substance in vacuo for some time. 

Those who have not the convenience of an air-pump, may 
content themselves by ojierating in this way, which, although 
not quite so elegant, answers llu]; pin j)ose extremely well. A 
wide-mouthed phial provided with an aceurateiy-ground stopper 
being procured, select another and much smaller phial that will 
easily go into it, and allow' the stoppetr of the larger one to close 
accurately; it is as well to apply a little tallow' to the stopper to 
ensure its more perfect fitting; strew riii the bottom of the 
larger phial a quantity of chloride of calcium (dry mviiate of 
lime), put into the smaller phial 'file substance in fine powder 
intended to be dried, and place thisl^n tin larger piiial standing 
on the cliloride; moisten a small hi!>iiluus paper with 

alcohol, ^nd put it into the largey'phiTil. but not‘inside of the 
smaller one ; when thus arranged setfirt ; > the moistened paper, 
and when it has burned a second or two put the sto[)per in its 
place; a very good vacuum is by this mevans lbrmed,*and the 
process of dessication goes on rapidly. I have repeatedly used 
this method, and found it succeed very well; I think equally so 
with that usually adopted by means t)f the air-pump ; although 
hy some it may be ridiculed in these days of elegance and refine¬ 
ment. 

The substance in this state is to be mixed with a portion of 
the oxide recently ignited, but in this case sulfcred to cool, then 
as quickly as possible introduced into the tube. As much of 
tile oxide may bo used as would occupy an extent ol'tube equal 
in proportion to that shown in fig. o ; a quantity of oxide is tlieii 
to be put upop,vthe mixture, and i^ver this it is sometimes well to 
put a small .Quantity of copper filings or scrapings^«pon these 
the asbestos is to be used as above, and the operauon of igui- 
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tion is to be conducted in a somewhat diti’ereut manner to that 
last*mentioned. 

The lamps iii this case are to be lighted at the extremity next 
the gasometer, and as soon as the gas ceases to be liberated, the 
next in succession may be employed, and so on to the end; but 
instead of suffering the w hole of them to continue in flame, it is 
as well to extinguish a portion, and to suffer only about tliree or 
four to remain in operation at once, but taking care to ignite 
the whole extent of tube at the close of the process. The 
gaseous products being collected, and their bulk noticed, their 
analysis is to be conducted in the usual manner, taking care, 
however, in all instances, to observe the juccise temperuture of 
the gases^ that their bulk, as also the (juautlty of aipieous vapour 
they contain, may bo cstimatcd,'^‘ and either to etjualize the 
internal and external surfaces of the mercury, or to cahailute the 
volume of gas by the difference of mercurial levels. 

Description of the. Plate, 

Fig. 1, an and h b, two long spirit lamjis, each liaving ten 
luirners and wicks, the burners of each lump slojiing towards 
those of the other, as seen in the end view', fig. ‘2 ; they are 
placed in a tin tray, c c, mounted on four feet; this tray is per¬ 
forated in the middle the whole length of the lamps, and as wide 
as c c, fig. 2; the object in making the burners sloping is, that 
they may clear the lamps ami approacii each other as near as 
rerpiisite, and yet leave a clear current <d‘air to the flames, and 
the tray is pcrfoiated and mounted o>i feet to admit this current. 

d d, are springing wires placed at <;ach end of the tray to 
receive the tubewdiich contains the substance to be analyzed, 
and to hold it over orbet^wedn the two rows of flames; by press¬ 
ing the finger and tlmyib on the two shoulders, g g, fig. 2, the 
wires open to reccivt' 'iJ>«./pibe, and close on letting go ; and 
shouhl the tube be sliortef tbaii the lamps, on additional support 
on a leaden fool, fig. 3, is placed through the opening e c of the 
tray to rise between the dames, and hold the ( nd of the tube ; 
the tubes are hermetically sealed at one end, and the materials 
then put in while the tube is straight; it is then bent at the 
other end to suit the mercurial trough. 

The tubes arc coated w K.h copper foil, wrapped spirally round 
them ; if each succeeding fold lie on half the other tliere will be 
a double coat of copper all the w^ay ; if it lie on tw’O-thirds, there 
will be three layers of copper, and so on; by which the glass 
tube is supported from bending when hot, and becomes very 
uniformly heated. The spirals are continued beyond the end of 
the tube, to reach the support, and leave the end within the 
flames. The dotted lines at //, fig. 4, show the end of the tube, 

y, 

^ V 

* For wliic'h».,very convenient fornniljc will be found in the nin\. edition of Dr. 
lienry’s Elements of Chemistry. 
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short of the support; the foil is secured at the last coil by bind- 
in*’' wire, as at /. 

o shows the foil in act of being wrapped 071 , also the pro¬ 
portion of the space occupied by the materials; first, the mixture 
of oxide of copper w'ith the material to be analyzed, next pure 
oxide of copper, or copper filings; and lastly, asbestos. When 
the quantity of water formed is considerable, the tube is either 
blown into a bulb, as at k, fig. (>, or melted on to one ready pre¬ 
pared, as at /. 

Fig. 7 is a long funnel, made by drawing out the end ofatube 
of a suitable thickness at ///, till it is long and small enough 
through 7f ft tf) reach to the bottom of the tube, and then cutting 
it ofi'at ;//, l)y wliich liquids may be infnaluced to thejjottom of 
the tube witliout wetting the hi(les. 

As the wicks nearf.st the trough are to be lit first, and the 
rciuaiuder in succession, as the former finish tijeir action, there 
are upright siq)ports of tin, n o, fixed on the lamps, one for each 
space bctwo{yi the bnrners, against whicli it; rest a slip of tin p p, 
to prevent tlie lighted wicks from kindling those next, and it 
also enables the lexperimenter to blcnv out those that have done 
their duty. In fig. 2 , the tin slip, /> />, is shown by dotted lines, 
reaching from lamp to lamp: little fiat caps arc put on each 
burner when dune with, to prevent the waste of spirit. Fig. 8 
shows one of these caps, f/, on its place ; /•;•, lig. 1 , a shelf fixed 
to the merctir'ud trough, to hold die lamps; as the graduated 
jar. Tin pipes with corks, vr w, as shown in fig. 2, are the 
ajierlures to pour the spirit into the lamps ; their places only arc 
i.narked at ic >/', lig. 1 . 


ARTicLiv.-i'vr 

On (he AiivU’fU l ilt I'ldde, ns described Inf (he Rev. J, [fod^son. 

(1'o the Editor of tlie An/uils (tf Phibmtphtf.) 

.sill, Jhtd for, CotnvaU, Jan. 1, 18‘i4. 

One of the adventurers in our mine very obligingly lends me 
tile Annuls of Phi/osopht/, with which 1 am much amused in tlio 
winter evenings. In No. 8 (), for December, 1823, there is a 
jiaper “ On the Era when Hra-ss was used in Purposes to w hich 
Iron is now applied,” by the Hev. .1. Hodgson; and I find it 
mentioned tlicre, “ that it is probable illat the Egyptians or* 
Phoenicians had made mercantile voyages to this country ” (the 
land of the Hritons) “ more than Ki centuries before that time " 
(i. e. the timef.*)f Julius Cd*sar). “ That it was known to the 
Phoenicians iii the time of llomer, his accounts o^fmber and 
fiu are unquestionable evidence.” “ And there can ne no doubt 
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but that the Greeks and Romans frequented it commonly ever 
after the destruction of Carthage, if not sooner.” 

Now, Mr. Eiditor, this account of the tin trade induced me to 
make some inquiries of the vicar of uiy parish, who gave me 
permission to look at the books in his library; so after my day’s 
work in the mine (of which, Mr. Editor, I am a captain), I had a 
oeep into Dr. Borlase’s Natural History, and a few other works, 
out in none of them can 1 find that the Egyptians or Phoeni¬ 
cians were such great navigators at the period above mentioned, 
i. e. about 1700 years before C'hrist. 

In the 31st chapter of Numbers, verse 22, we are told that the 
Israelites in their wars against the Midianites are directed to 
keep for fheir own use the gold, the silver, the brass, the iron, 
the tin, and the lead. If this country were then known, we 
should feel much obliged to Mr. Hodgson, if he would tell us his 
authority. Hud, this country been the only one in which tin was 
ever found, it w'ould certainly have been a strong ground for pre¬ 
suming that the Phamiciaiis had traded here at tire time of the 
Trojan war. Tin was generally kmnvu in Spain,and amber j- 
has been found in other places besides the Jlaltic. Therefore 1 
do not think that there is unquestionable evidence” that it 
was known to the Pliceniciuns in the time of Horner, about eight 
centuries before Christ. Cartliape, we know, was founded by a 
colony from the Plnenicians nearly f)00 years belore CHirist; and 
other colonies were plaub d )>y them at Tangier, Malaga, Gades, 
&c. Nowg Sir, as 1 know very few of the old books, I should be, 
glad to be iiifonncd where 1 sludl find any account of people 
before that period venturing into the Atlantic. Wlierr; we are 
left in darkness we may be allowed to reason from analogy. 
AVhen the Portuguese beciilnc uccpiainted witli the use of the 
compass about three, 4 ^enl dr ies ago, what sort of voyages, and 
what discoveries, dirl thkvAqiake, on the coast of Africa, and how 
easily were they deterred li’om prosecuting them by a storm. 
Cape Non was for some time the extreme point to which they 
ventured. Will it then be believed that the Phoenicians or 
Plgyptians were in the habit of t rading to tins country without 
the aid of the needle ItJJ centuries before (^hiist. It may be iu 
the recollection of those who have read Robertson’s America, 
that a Portuguese in sailing for the Cape of Good Hope was 
driven by the currents and winds out of his course, and unex¬ 
pectedly discovered a part of South America. In the same way 
do I believe that this country was first found ; lor in those, 
days what navigator, how’ever adventurous, would have quitted 
the coast of Spain to explore unknown seas ? If the trade in 
tin hy sea had been known for so many centuries, how does it 
happen that Herodotus'l should have been perfectly ignorant of 
the matter, and in his mention of tin points tck the lilridanus, 

* Pliny, lib. 34, c. 1 fi. 


+ Pliny, lib. 37, c. 3. 


t Thalia, Sect. 113- 
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which he says has a Greek derivation. How comes it tliat we 
have no accounts recorded of any voyages made to a great dist¬ 
ance beyond the Straits of Gades much earlier* than (JOO years 
before Christ. I'hen witli respect to the Greeks trading here, 
Camden says, tliat they canio here ICO years before Civsar, and 
Bocliart fixes the period more than a century lower, 117 years 
before Christ. These Greeks wore adventuvers who had quitted 
Sauios with the intention of forming a colony on t.lie coast of 
Egy]>t, and were driven by a storm through the Straits, near 
which place they settled. J'hese were the only [leople of that 
nation who traded with us. Xor after the destnieliou of Car- 
ihag'c do 1 believe that the Homans freqmmted this coinitry, for 
if they had done it, the spring tides would certainly have been 
well known to C'.esar. ’'' 

I am not unacfpiainted with flu* account in Strabo, lib. 3, of 
the IMuenician vcvssel being run on sliore by llie erew when pur¬ 
sued bv a Roman, That could not possibly have taken place 
until the conclusion ol’theiiisl Ihiiiic wai, and by thattime, and 
long before tin; trade in tin bad been <‘Stablis]u;d across France 
by the Marseillois, a Gu.ek colony, wlui bad (piitted Phociea, 
before (.'hrist odd, and iiad <-aiiied on the trade in tin and amber 
with the Romans, to which lleiofloius points, and which is sub¬ 
sequently detailed by Diodmtis Meaihis. 

I trust,, Sir, that you will allow ibest* lew observations to be 
inserted in ilu* A/tna/s, .solely with the vieiv (if thawing Mr. 
llotlg.son’s atfenlioii to the subject, and with the liojie that he 
will kindly favour ns with a jiajier “ On the fin 'Trade,” in one 
of your future numbers, 

1 am. Sir, your (^beihent servant, 

. A Tinner, 


Artk i.E V. 

On Fnssi/ S/n’l/x. Ry la wis Weston Dilhvyn, I’.sq. FRS. f In a 

l-ettta- addressed to Sir llunqdny Davy, Dart. Pres. RS. 

As fossil shells are more nnmerons, and generally occur in a 
hotter state of preservation than any other of the organic remains, 
dicy have bec(.nne one of the most interesting objects for geolo¬ 
gical research, and there is such an t'xaci conformity in tltcj 
structure of many of thes(; fossils with the livitig genera, as to 
render it in the highest degiau* probable, that the habits of their 
‘'ininials w'erc also similar. P.y availing ourselves of tliese ana- 
^ogies, some circumstances attending the distribution of fossil 

Lib, iv. sect. 9. + From the rjiilosophical Transactions for Part II, 

i^ew Series, voi. vii, K 
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shells may be observed which have hitherto escaped notice, and 
if you should find tliem to be sufficiently interesting, or likely to 
open a new do<5v for inquiry, T beg that you will submit to the 
Royal Society the following observations on the fossil remains of 
the Mollusciu. 

Pliny, in describing the shell fish which was supposed to 
yield the Syrian die, has observed, ‘ lingua purpune longitudine 
digitali, qua pascitur porforando relic^ua conchylia;’ and 
Lamarck says, that all those niolluscm whose shells have a notch 
or canal at the base of their ajiertures, are furnished with similar 
]>owcrs, by means of a retractile ju'oboscas; and in his arrange¬ 
ment of iiivertebral animals they ibrui a sectitjn of the Tracheli- 
]iodes, with tlu; name <>f' ‘ /.(Uiphages.’ Whether all these 
'i'nu-helipodes are ptissessed of tiu' same prcalaceous powers of 
boring into bard substaiic'. s, and v, ih ilier some of th.cm may not 
snljsist chicilv oti dead amiiials, m\ own ol-servalions have lerl 
rn(' greatly to {loubt ; but this noicit 'O c o-al is iiv.uh^ tor the 
protrusion of a tnirik, uliich f’ornu vi to ; ii'Wcr t,h(! same pur 
poses as the rc'spiraioiv (Ug.oi'- ot a (oists uirlm.'.,’"'' and ma^ 


serve at •mice to (h-.lHei/.iu.ii a r '’mvoroa 
iiiof fus^i! '■'em-i’a beioiej; to th: ; sev' t’ 

Cor ( tilv.) o'il!:;, 'I’l ’•i.e.itn, t'oiap; 

’^'.1 1 <! ra, ’'ort l-t.i 

7\!ci ('es'-idavt:), Sin ,obus, Ivostcllaria 

iVi! ^ i:-I!('line 'Hana. Pot.amido;- 

lilul erniie 


may 

los. jhe follow- 
'iMolielipodos— 
Cyjj.ica, Ovula, 
'i; 0 ( ihum, Harpa, 


Lie.!! the ::.)U!aio( mmahos, the lower mar- 

oiu {)!' t!i( ol bein', ('ithor notched or chan- 

iieI)o(t, is ei.tu". , and Adicyioii, in fiist-.jry of Seuegai, so far 

back as 17o7, lias siiov\*n/o*it. ihe Molluseii! of these .shells liavt 

iaws wliicl) are tbimoTiJo] 'feedimj; oii vc'vetabie .substances ; and 

^ ^ , , 
they have beo'U [irover^ U,v snhs(!f|nent ohm.rvaiions, t(^ be 

ent.ircly herbi\oroii.N, i. e. tin; marine genera feed on alg.x', and 
the fresh water ain'i bind eoiiera. on ihi' leaves of vcgidablcs. 
These together constitute tlie (dher section of the Trachelipo- 
des, wliicli L'.uuavck ka.i called * Phytiphap;es,’and it comprises 
the following gone;a of fos.'^ils—Turritclia, Turbo, Cirrus, huom- 
phalus, Trochus, Solarium, iJelpliinula, Scalaria, Natica, !Nerita, 
Ainpullaria, \ ivipara,t Ihiludina, xMeiania, PJanorbis, Cyclos¬ 
toma, Auricula, 'roruatella, Bulimus, lleliciua, and Helix. 

Every turbinated univalve of the ol<lcr beds from transition 
lime to the lias, which I have been able to procure, or of which 
I can find any record, belongs to these herbivorous genera, and 
the family has been handed down through all tlie successive 


• See Sir E. Home’s observations on tliis animal under the name of Myxine, in the 
Philo.saplucal Transaction.sfor ISlb, p. sfil. 

•t I am ih^le to dbtinguidi this genus from Paludina ; ar.<l thtfnamc of Vivipata is 
calculated to mislead, fur none of the species arc more than oviwiviparous. 
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strata^ and still inhabits our land and waters. On the other 
hand, all the carnivorous genera abound in the strata above the 
chalk, but are comparatively extremely rare ih the secondary 
strata, and pot a single shell has been detected in any older bed 
than the lower oolite. As a proof of this rarity it may be 
remarked, in the list of Britisli fossils which Mr. Parkinson has 
given in ’ :s Introduction to the Study of Organic Remains, that 
not one suiglc s[)ecies of either of the carnivorous genera has 
been refeoed to any stratum below the London clay, and only 
the few ’ <!lovving species appear in any of tlio numerous lists of 
the sece.'<i >ry strata which are giv(.n in Conybeure and Phillips’s 
Outlines ul (ieology, viz. a Miire.X'''' and Flcumfomd roslrata in 
die green sand, Ccillhiin// iiivInin^Kh’s in chalk niarh.s'and a few 
species of l{«,,f,teii<iria in various strata from chalk marie to the 
lower oolite. J'orthe Pleinolomi! r.ud tlic ( ernhiuni, a refer- 
f'lice to Mim'i- nnoholi'i’v 'jfocn: and ;\L’. fSowerby 
tliere only sav> thai lie hu'i s- en an imo O'cr ea'-r, very like the 
i’onner, t'roir, (!('■ ranai O 'vi/cs. urui Mia letter, that it w'as 
iound in tlie. j.ondon <’iav. ami in th,- ahovi.' the cdialk. at 

Ncwliave!:. !i << als-'-. u 'i\ •.!' ri-mas k. ihi’l nil tije above- 
u f'Ptioned dosif..' n a.hi, l- Iji. iiim\ lu secondary 

strata are neu! tv allied ■* toe i ■•'/■■••v {'i in aui i 


and it may be obseipt d ihat do'^ 
not aov (ip(.'n ■ ■ .d bis,’ 

iMuUer lias L’.iveii ot iuial 

M-ontagn’s desenpuion !-• oy n 
proboscis or rr'spiiato!y t;\ ik, u iiu 


-..rown, has 
tile h^un; whicli 
o* ■ ■ am'e. nor in 
.I'.oh' • .< 11 , ‘ lit j iictiio 

"ji . iii'.'.i:;sl<!0'' 1. ha - 


ructers of u carnivorous I ra< i th i, i'me jirypuso to 

teraove tin" Losteilana' of jIiu ■, jjCondnrv id’.ilo, v>ldc!i arc 
leadily ibstmynislicd In' 'b reiuai'lp^.-l* c.v; liisioii-i! iheir outer 
ii|>s, t.o t'oriii a separate >; • oi^ abh bvtived • lumie ‘ I Aporrhais 
aiitl the otlu r !o--.| lie- bariu* w Ibnlr h - .<■ diC ro(,snt Slrotnhus 
Jissu$, for tlieir tvp:- eve ,.niv to Ise fou.-ci 'i sdata above the 
chalk. 

Small circular holes, whieii liave b,cn bored by the prrrlaceous 
Trachelipodes, are IVe([uently found ni recent siu-lls, and 1 have 
seen exactly similar holes in many I'ossils, but they have all been 
taken from the London clay t>r crag; ,nur have I been able to 
find any such ajipcarance in any I’ossii of ilie older formati-nis. 
If this observation should be contirnKul by a more extended 
examination of other cabinets, it will prove that neither the 
ApoiTlmides,oraiiy of those fe.w undoubtedly carnivorous species 
which havt) been found in the secondary formations, were fur¬ 
nished with any such predaceous jiovvers as Pliny has described, 
and that they belong to a subdivision of the Tracliclipoda zoo- 


* Mr. George Sovrjrby has sent ir.etliis slicll with the n.ame of Mmrx rglctr^ anti if 
I am not much .nistaken, I havt seen another species of Murex from the^rccu sand in 
the extensive coUection of Mt, J. S. Miller. 


N 


o 
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pha^a, which feed only on dead animals. Without attempting 
to distinguish the more predaceous from these other genera, 1 
shall however at present content myself with proving, and for 
this I have adduced sufficient evidence, that the whole family of 
the carnivorous Trachelipodes are extremely rare in all those 
strata where the Ammonites and other Nautilidm abound. 

In describing the Ammonites, Dc Montfort, in bis Conchologic 
Systematique, observes, that they are found of all sizes, “ depuis 
la grandeur d’dne Lentille jusqu’a celle de 8 pieds de diametre;” 
anil, as a proof of their great abundance, Lamarck says, La 
route d’Auxerre a Avalon, en Bourgogne, est ferree avec des 
Comes d’Ammon.” These Ammonites, as w'cll as most of the 
other princijial multilociilar genera, appear to have become 
extinct in onr northern latitudes wlieu the clialk formation was 
completed ; but a few of the IVaufilkh.estill iniiahit the southern 
ocean, and their molhise-.e belong to the carnivorous order 
which Lamarck has described under the name of Cephalopodos. 
From the occurrence in stieli great numbers of tlie, eaniivorous 


Trachelipodes in the formation above the chalk, it tliercfore 
appears, that the vast and sudden dtjcrease of one pja^daceous 
tribe has been provided for by the new creation (jf many genera, 
and a myriad of species poss(!ssrd of similar appetencies, and 
yet formed for obtaining their prc” liy habits entirely different 
from those of the Cephalopodcs. 

It may he further observtd, that, all the marine genera of the 
herbivorous d'raehelipodes to uliieh either of the fossil species 
belongs, are 1‘urnished with an operculum, and that the few car¬ 
nivorous species which have been found in the secondary strata, 
agree with them in this |cx,rticular, although the unoperculated 
genera are very abundaent^iithe London clay. J/amarck, of the 
fresh water Trache.lfpodqV ^ays, that those wdiich are not fur¬ 
nished W’ith.\in opercuhi/t*. are formed for the oeca.sional respira¬ 
tion of air; hut. 1 believe iliat tins oViservatiou is not applicable 
to the marine geuwa; and it was Adanson's opinion, that the 
opercuhun is intended for tlie jirot.ecl.ion of the animal; nor can 


I imagine any thing against which sucli a shield would be more 
necessary than the long and pliable lingers of tin; (’cphalopodes, 
when they abounded m the seas, as they must formerly have 
done. It is, therefore, at 'least a curious coincidence, that all the 


marine Trachelipodes of the transition and secondary strata, of 
which 1 can find any record, belong to genera which are 
furnislied with an operculum, and that none of the numerous 
unoperculated genoifi should hai e been found in any other than 
the tertiary formations where the Annnonites disappear. I’or 
the protection of the tchfaceous Gasteropodes no such shield 
would be wanting, and including this order it may be generally 


observe^, that none of the marine imo[»ercuk\ted Mollusc®, 
excejit tli^ Coplialopodes, arc to be found in the lias, or in any of 
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its older strata; and it appears to me that a much greater 
approach towards the same variety of testaceous animals which 
now inhabits our seas is to be found in the adjoining bed of 
lower oolite., 

The foregoing observations are confined chiefly to British 
fossils; for as a few of the testaceous Cephalopodes still live in 
the warmer climates, it is possible that the Ammonites, as well 
as some others of the extinct genera, may have existed longer, 
and that tlieir remains may be found in the tertiary formations 
of tlie r.-ore southern latitudes. Although I’ossil Nautilidse are 
<’.ommoo in the secondary strata of the United States, they are 
said not to have been found in South America; and it may, 
therefore, be queried whetlier the (kiphalopodes weri not con¬ 
fined to the more noil hern latitudes when the chalk formation 
was c-omplcted, and whetlnu- a (Uunease in the earth’s tempera- 
ture at that period may not have occ.asion(?d the entire destruc¬ 
tion of some genera, and a migration of others to the southward. 

U is highly [jrohahlo, when a more perfect knowledge of the 
testaceous animals has been obtaima.i, thal the line of in([uiry 
which 1 have now' suggested may la- greatly extended, and the 
collected tendemey olsueh -analogu's between the Irabits of living 
auini-ais and the organic remains of the diliiirent strata, may 
serve to throw sonu.' light on the nature of tlie changes whicli 
the surfiua.- of our planet has umh inc. 


Artulk Vi. 

0/1 ihi' lU'tivi' i'liii't'i' !'■/ I)//t/lI’ltil// ■’/ /.-vc 

Hv Davjil \\ jdi.oii.,, A1 \ j. » 

(To the I'.ditor of the /Iz/yn/Av e/ Plii/nsnp!///,) 

# 

DKAU SIR, LiverpooU l\h. 7, Wil. 

The following obsciaations were made during my experiments 
on the praeticahilitv of an operalioiitfor jihthisis pulmonali.svj- 
and also while iiujuirmg into the eansi' and the elfects ol an 
ohslrueliuii of the hlooil in the lungs, j. Ry seeming the trachea 
of an animal at tin' acme of inspiration, the heart continm\s its 
action for some time. d\) ascertain the strength of the active 
power of dilatation attribnted to the riglil’auriele and ventriele,* 


* Extracted from An Essay nn the IMetive Power* of the Circulation of the Blood, 
read before the Lilrrary and rhilosophical Society of Liverpool, Jan. ItJ-il. 

■f Annuli for June. ^ ' 

J Annah for September. 
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the cav0e were comprcvssed, the inferior as near the diaphragm 
as possible, and the superior, a little above its entrance into the 
auncle. As the auricle was thus suddenly limited to the small 
quantity of blood, that the vena azygos and the coronary veins 
poured into it, it was expected that the blood, which remained 
m the inferior cava between the compressed part and the auricle 
would have been pumped out; but no elfect indicating a sudden 
extraction of blood from the isolated portion of the inferior cava 
could be perceived. Had the auricle or ventricle exercised the 
function of active dilatation, it must have been discovered, for 
the lungs were quiescent, and no muscular action, save that of 
the heart itself, perplexed the observation. After the last systole 
of the left ventricle has occurred, irregular and hurried, or flut¬ 
tering contractions of the muscular tibres of the right ventricle talce 
place. When they have ceased, the right ventricle feels full and 
soft, and the left feels contracted or collapse<l. If now we open 
one of the pulmonary veins near their teriuinution in the auricle, 
no expansion of the latter chamber or of the ventricle w'ill take 
place; but as the n’sidue of the blood in the pulmonary veins 
drains into the ventricle, it imperce])tibly tills, and its walls feel 
softer to the touch. 

We shall now take into consideration the influence ascribed 
to the active power of dilatation of the l\eai t in the economy of 
the circulation. In the first place, we shall inquire into the 
nature oftiu'power; tliei, <’,oiupave its characteristic <pialities 
with the above yjhenomena ; afterwards we shall he able t<-i 
judge wiicther we have arrived at any lads capable ol' liirlhcring 
our acfjiuiintance with the m.oving powers of the circulation. As 
Dr. W'^ilsoii Philip is the last author tin oui- subject whose writ¬ 
ings I have y)erused, I sha^^ak(; the. li’oerty of (pioting the fol¬ 
lowing periods from, his essay,so as to give my 

readers a c(;rrect statenu-nt of the itieas entertained by Dr. 
Piiilip, as to the nature and t'lie iiiliuciice exercised by the iiihe- 
rent dilating power of the heart, and aho the resilience of tin; 
lungs. “ What purpose then,'’ says Dr. Philip, is served by 
the dilating power of the veutrudes ima eased by the tendency of 
the lungs to collapse t It I'avours the entrance of tin* blood sud¬ 
denly propelled into it by the contraction of the auricle; and 
,th*e degree of dilating power is W'cli ))roportioned to this office. 
W’ithout this dilating power, the tendency of tlie ventricle would 
be to remain in a stale of <‘oilapse alter the systole, and part of 
the povvei' of the aurich; would be expended in dilating the ven¬ 
tricle. Here, as in many other instances, both in man and the 
jnferior animals, we see nature saving the muscular by the sub¬ 
stitution of the elastic ))ovver.” In the last sentence we perceive 
Dr. Philip recognizing elasticity to be the nature of the inherent 

• Some Ot-ervationi relating to the Powers of Circulation, &c. jMalico-Chir. Trans. 
Vol. xii. Part. il. 
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power which enables the ventricles to dilate themselves. Pray 
what is the nature of the action of an elastic body? Mr. John 
Hunter thus defines it: “ The action of elasticity is continual, 
and its immediate effects are produced wheneveV the resistance 
is removed J by which it may be distinguished from other 
powers ” * From our definition, we learn that the action of an 
elastic body is permanent, and that as soon as the resisting 
power which retains it in a forced position is removed, that it 
immediately regains its natural state of rest. In order to the 
elucidation of our problem, we shall admit the body of the left 
ventricle of the heart to be possessed of an elastic property. As 
the systole of the ventricle throws the elastic property into a 
forced position, and as the ventricle remains f(.»r some time after 
its last systole in a comparative state of collapse, wo'have only 
to do away with the inlinence of the power wlfudi retains it 
during that period in that stale, an<l the elastic property will 
instantly restore itsell’ (o its natural jio.sition* Before we set 
about releasing it Irom its constrained situation, we shall inquire 
into the nature of tint power which w'c have to contend with. 
As a state of relaxation in a muscular tihre succeeds the state of 
contraction, it follows that the action of the muscular fibres of 
the walls of the ventricle cannot be the cause of the confinement 
of the elastic jiroperly in its unnatural ]>i)sil.iun, for we admit 
contraction to ije tin; last motion of flu; ventrich'. 1'he resisting 
jiower tlu;n ' uist arise from the piopio , ni of a petition of the 
blood into the aorta hum the c.ieity ot I in; toiil.icle by its sys¬ 
tole, without its being able (oy its elasticity <n‘as rive power of 
dilatation) to draw its wonted sujtplv ia re.tmii fnun the auricle, 
on account of the latter being nselfdi [uived of its usual supply. 
Therefore, as the elastic propei tv < i d<'avours by its r<;ac.tioii to 
regain its natural stato .i rest, a t hdency to firm a vacuum in 
the cavity of the ventricle must, be I'^e. result, uliich effectually 
retains the elastic property in it f'.onstraoied po.siiHon, jVow if 
we can establish a couumniicafion lietwicii the cavity of the 
ventricle and the exterior air, it is evidemt that we shall do 
aw'ay with the ti-mlency t() a vacuum, and consecp.iently*vvilh the 
resistance offered to tlu; ii action of the elastic property. Such 
a communication is easily <>st:il)lished without doing any injury 
to the walls of the ventricle, by «q)uning one of the pulmonary 
veins, near their junction with the auricle. In the narration of 
our experimental investigation, \vc are informed that after such 
an expedient was had recourse to, that no sueli phenomenon as 
dilatation of the ventricle Avas remarked. Therefore if we can 
depend on the correctness of the oliservaJions during the above 
experiments, and if observations under such circumstances can 
be relied on, we must conclude the active power of dilatation, or 


On tlic Blood, 
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the action of the elastic property of the auricles and vsntricles, 
to be either idea!, or to be so extremely feeble, as to be capable 
of evading our senses under the most favourable situation in 
which we can'place the organs for inspection. For I can 
scarcely conceive it possible to devise more decisi'. e modes of 
ascertaining the existence of such a power, though ever so 
trifling, than those had recourse to. 

Further, as the action of an elastic substance is as perfect 
after the extinction of life, until the process of putrefaction 
destroys its texture, as during tlu; existence of the animal; by 
examining a heart detached, after its absolute death, or after 
its utmost contraction by the vis mortua, we can readily 
satisfy ourselves, whether the walls of the ventricles have 
any elastic property that can be appreciated. If w'o find a lieart 
contracted, and on pressing its body so as to Hatlen it, that it 
does not present to our senses a disposition t<j rc'cuverits natural 
shape similar to'what we witness in the truly elastic arteries 
whose roots arc attached to ils base, what ini’erence are we to 
draw i \ldiy certainly we must iK'cd infer that it 'possesses no 
greater elastic j)roperty than muscles in common. Tlu; condition 
of the heart greatly depends on the state of the animal when 
killed. Fat beasts (inorc particularly sheep), from their nn- 
wieldiness, and IVom the aetiiui of their diaphragms being 
restrained by their ob(!sity, aiv' easily o\erdriven, and sometimes 
on their way to the slaui 2 :lit«'r-hoiise, to prevent their suffocating, 
they are obliged to he “ slin k ; ” or from urgency, they arc killed 
wlnle yet breathless and ready Io faint. The light ventricle of 
the heart of an animal killed in such a plight is found to be 
gorged, and (he reason apjiears to me to he obvious. As tile 
blood is more or less ohsjtrueted iti its passage through the 
lungs, previous to the stickling of the animal, the pulmonary 
artery and the cavitie*s of t,he riulit side of tin; heart an; necessa¬ 
rily more or k;ss gorg(!d, and t‘‘e ventricle and pulmonary artery 
must remain so ; for during the time the animal is hleiiding to 
death, a small portidii only of the blood which they contain at 
the time*the animal is stabbed, can pass into the system of the 
pulmonary veins, for want of pure air in the air cells of the lungs 
to enable it to undergo the mysterious change in the rete iMal- 
pighii. Tlius the right venlrich; will he laigi; and flabby, or 
with its muscular hhios relaxed after the [ihick is extracted ; for 
in consequenoe of its being retained in a state of'extension, the 
action of the \ is mortua is prevented from affecting its muscular 
fibres. When an aninial is killed by dividing the hlood-ves.sels 
of the neck wifhout any jirevious obstruction in the hiiigs, then 
no engorgement can lake place in the riglit viailricle, for the 
blood rushes with unusual impetuosity towards the point where 
there is the least resistance, and in a few minutes nearly the 
whole of tJie blood in the body escapes through the artificial out- 
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lets. I think the gorged state of the right ventricle of the heart 
of an animal when killed, while breathless and faint, to be 
another evidence in support of uiy opinion, th^t prostration of 
strength, arising from short continuance of anxious exertion, is 
the immediate effect of an obstruction of blood in the lungs.* 


Article VII. 

* A Table of Equivalent Numbers. 

[Since the publication of any tableofequivahuits in the Annals^ 
various important additions have been made to this department 
of chemistry ; new editions of Dr. Thomson’s and of Dr. Henry’s 
treatises on chemistry have apj)eared, and Mr. Brande lias pub¬ 
lished a table in the Institution Journal. In the present table, 1 
have inserted corrections obtained from various sources, and 
a few' as the results of my own ex[)eriments.— Edit.l 

TABLE I. 


\CID, acetic . 


• 

50 

Acid, iodic 

165 

crystallized 0 

v-ater) 


:)0 

malic , 

70 

arsenic 



ti8 

molybdic 

72 

arseniou* 



hi 

!li''''>d0US . 

64 

benzoic 



180 

imui.'".' . . * 

3T 

boracic ? 




nitric tdryt . . 

54 

crystallized (8 

water) 


40 

liquid (sj,. ^'r. I’jO 2 water) 

72 

carbonic 


» 

88 

, jutrous . . , 

46 

chloric 



70 

! oxalic . . • . 

36 

cliloriodic 



iOi 

i ^crystallized 11 water) 

72 

chlorocarbonic 



30 

1 pcrchlojic . . . 

92 

chlorocyanic 



08 

j piiosphoric . . • 

28 

chromic 



58 

' ph’o.sphorous. ' . . 

20 

citric 



5s 

' saclaclii' 

105 

crystallized (8 

water) 


70 

succinic (anhydrous crystals) 

50 

coluinbic ? 



158 

sulphuric (dry) . • 

40 

ferrocyanic . 



> 

liquid (sp. gr. 1‘4838) . 

49 

fluoboric ? 


• 


sulphurous . 

32 

fluoric 


« 

17 

tartaric 

• 

.dT 

formic 


• 

37 

crystallized (1 water) 

76 

fluosilicic . 


• 

24 

tungstic 

120 

gidlic ? 


• 

63 

uric . 

45 ? 

hydriodic 



180 

Alum (dry) . . . 

262 

hydrocyanic . 


• 

87 

(crjslt^izcd 25 water) . 

487 

• 

hydrofluoric . 


• 

17 

Alumina .... 

27 

hyposulplmrous 


* 

24 

sulphate . • • 

67 

hyposulphUric 


• 

36 

subsulphatc (8 acid, 3 bale) 

116 


« Medical and Surgical Jourual for Oct. 1883, p. 533. 
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Aluminvim . 

19 

benzoate . « 


198 

Aimoonw 

n 

borate • 


100 

sceMe . , 

67 

earbonate . . 


100 

Iwairbonate (9 water) 

79 

chlorate 


154 

borate ? (ilry) 

39 

chromate . 


ISO 

crystallizetl (9 water) 

5T 

citrate . . 


136 

carbonate . . 

39 

hydrate 


87 

scsquicarbonate (2 water) 

118 

iodate 


243 

citrate 

75 

nitrate . 


139 

tiuoborate . • 

39 

muriirte (cryst. 1 water) 

194 

Jiydriodate . . 

143 

oxalate 


114 

iodate 

1H9 

phosphate 


106 

luolylxlate . 

89 

phosphite 


98 

muriate , 

54 

succinate 


138 

nitrate 

71 

sulphate 

• 

118 

oxalate 

53 

sulphite 

p 

110 

(crySt. I wa^ir) 

69 

tartrate 

• 

145 

phosphate 

45 

tungstate 

• 

198 

phosphite 

37 

Benzoic acid 

• 

120 

succinate 

67 

Bicarburetted hydrogen 


7 

sulphate . . 

57 

Bismuth 


72 

sulphite 

49 

acetate 


130 

tartrate 

84 

arseniate . 


142 

potassa-tartrate 

908 

benzoate . 


200 

Antimony 

44 

chloride 


108 

chloride 

bO 

citrate 


1.38 

iodide 

lt>;< 

iodate 


345 

dcutoxide 

56 

iodide 


197 

peroxide 

1)0 

nitrate 


134 

protoxide . 

59 

oxalate 


116 

sulphurct 

«)0 

'oxide 


80 

potassa-tartrate 

t y 

plmsphate , 


107 

Aneniate of ammonia . * 

79 

phosphurct . 

• 

84 

potash 

, 110 

sulpliate . 

• 

190 

soda 

94 

sulphurct 


88 

Arsenic . 

38 

tartrate 

« 

147 

acid 

69 

Boracic acid 


29? 

chloride 

y 

acid crystallized (9 water) 

40 

iodide . 

V 

Borax (H water) . 


158 

Arsenious acid 

54 

Boron 

• 

6? 

Ajifitc 

^ 11 

Cadmium 

• 

56 

Barium . 

70 

carbonate 

« 

80 

chloride 

106 

chloride . 


99 

iodide 

195 

iodide . 

• 

181 

peroxide 

SG 

nitrate . 

• 

118 

' phosphurct . . * 

82 

oxide 

• 

64 

■ulphuret 

86 

pliospliate 

• 

99 

Barytes • t 

78 

phosphurct . 

• 

68 

acetate . . 

198 

sulphate 

f 

104 

ar8eniate.< , . 

HO 

■ulphuret * 

• 

72 

arsenite *' . . 

133 

Calcium 


*0 
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cliloride . 

• 

56 

binacetate 

. 180 

fluoride 

* 

36 

cryst. (3 water, dist, verdigria) 207 

iodide 

• 

145 

sub:;cetatc (1 acid 2 base) 

. 210 

oxide (lime) 

• 

28 

carbonate (anhydrous) . 

. 102 

phosphurct « 

• 

32 

(2 water, malachite) 

. ill 

sulphuret . • 

* 

36 

iodide 

. 189 

Calomel . 

• 

236 

perchloride . 

. 136 

Camphoric .^cid . , 

• 

? 

pernitrate 

. 188 

Carbon . 

« 

6 

persulphate . 

. 160 

perchlovidc . 

• 

120 

crystallized (10 water) 

. 250 

protocuiuride. . 

m 

42 

perphosphate 

. 136 

subc'.lunilc 

• 

48 

phosphurct . 

. 76 

hydrochloride 


50 

protochloride 

. H)0 

oxide 

• 

11 

protoxide . . ^ 

72 

phosphurct . 

• 

IH 

peroxide . , 

80 

sulphurt'l 


38 

sulphuret 

. 80 

Carbonic acid 


22 

Corrosive sublimate 

* 

. 272 

oxide 

• 

14 

Cyanogen 

26 

Carburet of axote. 

• 

20 

Kluttrine . 

10 

sulphur 


38 

(ilucina 

26 

phos])horus . 


IS 

Glui'inuiii 

. 18 

Carburetted IiydrOj^en 


8 

Gold 

. 200 

Cerium . 


40 ? 

chloride 

. 236 

Chloric acid 


70 

iodide 

. 325 

(Chlorine 


30 

protoxide . . 

1 H 1 -^208 

Clironduni 


28 

1‘ ■' ■' n: 

1 + 3=224 

dcutOAkle 


44 

1 Milplio; i 

1 +3^-248 

oxide . . 


30 

chloride of. \ soilinm (dry) 200 

Cobalt 


20 

crys'i.dlizLvl, 8 water 

. 31)8 

acetate 


Si 

! Hydrogen 

. I 

urseniate 

* 

‘>0 

j Iodine 

* . 125 

benzuate 


5 54 

1 Iron , . 

28 

borate 


50 

l)rotochI‘jride 

64 

carbonate 

* 

50 

]>irelilorule 

82 

chloride 


02 

pero.xic ' . \ ^ 

40 

citrate 

• 

02 

protoxide^ , 

. 36 

iodide 

• 

151 

sulphate (dry) 

. 76 

nitrate 

• 

88 

crystallized t7 water) 

• . 130 

oxalate 

• 

70 

pcrsulphuret . 

. GO 

peroxide 

• 

y 

protosulpliurct 

44 

phosphate 

• 

02 

Lead, . 

. 104 

phosphurct . 

• 

38 

acetate 

162 

protoxide 

• 

34 

crystallized (3 water) 

. 189 

sulphate (dry) 


74 

sub-binacetate 

. 274 

crystallized (7 water) 


137 

sub-tritacetate 

. 386 

sulphuret . 

• 

42 

arseniatp 

. 174 

• 

tartrate 

• 

101 

benzoate 

. 232 

Columhium 

• 

144 ? 

borate 

. 134 

Copper . 

• 

64 

carbonate , 

. 134 

acetate < . 

« 

130 

chlorate . • , 

. 188 

cry6t.(6 water. Com verdigris) 

*184 

chloride • '• 

. 140 
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chromate- . 



164 

Magnesia • , 

• 

20 

citrate 



no 

ammonia-phosphate . 

« 

93 

deutoxidc 

« • 

• 

II6 

borate ? 

• 

42 

iodate 

« 

* 

277 

carbonate 

• 

42 

iodide 

• 

* 

229 

hydrate 

• 

29 

malate 

• 


1S2 

muriate 

• 

57 

molybdate . 

• 

* 

1S4 

nitrate 


74 

nitrate 

• 


166 

phosphate 

* 

48 

oxalate 

« 

« 

148 

sulphate (dry) 

• 

60 

peroxide 

* 

• 

120 

crystallized (7 water) 

123 

phosphate . 

* 

• 

110 

tartrate 


87 

phosphite . 


e 

182 

Magnesium 


12 

phosphuiet . 


• 

116 

chloride 


48 

protoxid* . 



112 

iodide . 


137 

succinate 



162 

phospliuict . 

• 

24 

sulphate 


• 

152 

•ulplmret . . 

• 

28 

sulphite 

«• , 

* 

144 

Manganese 


28 

sulphuret 



120 

acetate 


86 

tartrate 

♦ 

• 

179 

benzoate . ^. 

r 

156 

Lime 

* 

• 

28 

carbonate 

• 

58 

acetate 

» 


78 

chlorate 


112 

arseniate 



90 

chloride 


64 

benzoate . 



148 

citrate 


94 

biphosphate . 



84 

dcutoxide 

• 

40 

borate 


• 

50? 

oxidate 


72 

carbonate 


• 

50 

peroKidc 


44 

chlorate 


« 

104 

phosphate . . 


61 

chloride 

r 


64 

phoiphuret . 

• 

40 

citrate 

« 


86 

jirotoxide . . 

« 

36 

chromate 

• 


80 

succinate 


8(i 

hydrate 



37 

sulphate 


76 

iodate 

« 

1 

• 

193 

tartrate 


103 

muriate cryst. 

(j water)' 

f 

110 

Mercury 

• 

200 

oxalate /. 


t 

61 

hipersulpiiate . 

• 

296 

phosphate 

• 

* 

56 

bisuljdiuret . 


232 

pliosphite 

• 


48 

bicyanuret . 

• 

252 

succinite 

• 


78 

pcrchloridc . 

• 

272 

sulphate 

« 


68 

periodide 


450 

crystallized 

(2 water) 


86 

pernitrate . . 


324 

sulphite 



60 

peroxide 


216 

tartrate 

* 


’ 95 

pcr])hosphate 


272 

tungstate 



148 

persulphate . . 


256 

Lithia 



18 

protochloridc. 

• 

236 

carbonate 



40 

protonitrate . 

• 

262 

nitrate 

> 


72 

protosulphate 

« 

248 

phosphate 

« 

• 

16 

protoxide 

• 

208 

sulphate 

* 

• 

58 

Molybdenum 

• 

48 

Lithium 

• 

• 

10 

protoxide . . 

• 

56 

chldride 

« 

t 

46 

Nickel . . 

• 

29 

iodide ^ 

9 


135 

acetate ' . 


87 

•ulfhuret *' . 

• 

■ 

26 

arseniate 

• 

99 
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benzoate 

167 

borate . 


s 

70? 

borate > , 

59 

carbonate 

* 

• 

70 

carbonate 

59 

chlorate 

« 

• 

124 

chloride 

65 

clironiate . * 

• 

• 

100 

citrate ». 

95 

citrate • 

• 

• 

106 

iodide 

154 

hydrate 

« 

• 

57 

nitrate 

91 

iodate 

• 

• 

213 

oxala'■ 

73 

molybdate . 

« 

« 

120 

peroxide 

? 

nitrate 

« 

• 

102 

pliosphaic 

65 

oxalate 

• 

• 

84 

phoipiuiret . , 

41 

phosphate 

« 

« 

76 

pro'-.^xide . . 

37 

quadroxalate. 



192 

sulphate (dry) 

77 

succinate 

• 


98 

CTystallizcd (7 water) 

140 

sulpliatc 

0 

• 

88 

sulphuret 

45 

sulphite 

• 

« 

80 

tartrate 

104 

tartrate 


« 

115 

Nitric oxide 

30 

tungstate 


* 

168 

Nitrogen 

11 

Potassium 



40 

Nitrous oxide 

22 

chloride 

* 


76 

Olefiant gas 

7 

iodide 

* 


165 

Osiniuui 

y 

peroxide 


• 

64 

oxide 

V 

phosphiiTct . 

• 

• 

52 

Oxygen 

8 

jjrotoxidc (dry) 


• 

48 

I’alladiuni 


sulpluiret 


• 

56 

oxide 

r 

llhoriium 

• 

• 

41 ? 

riiosphoru* 

Vi 

^ de 

• 


60 

carburet 

IS 

prolo'-'.lr 

• 

• 

52 ? 

chloride 

4^ 

Selenium ? 



41 

perchloride . 

H4 

Silica 



16 

sulpluiret 

28 

Silicium . 



8 

J'latinunt 

96 

Silver 

* 

» 

lit) 

amiTionia-niuriatc 

19h 

aijptatc 



168 

perchloride . 

142 

arseiiiatp 



ISO 

peroxide 

112 

arsciiite 



172 

bi-phosphurct 

120 

be5;’o..fe 

X . 


238 

bi-sulphuret 

128 

borate ; 

• 


• 

140 

Potash (dry) 

48 

carbonate 

* 


140 

acetate 

98 

chlorate 

• 

« 

« 

194 

arseniate 

no 

chloride 

* 


146 

arsenite . . 

102 

chromate 


« 

170 

benzoate 

168 

^itratc 



176 

bicarbonate . 

92 

iodate 



283 

crystallized (1 water) 

101 

iodide 

* 


235 

bichromate . . 

152 

molybdate , 



190 

hinarseniate . . 

172 

nitrate 



172 

binoxalatc . 

120 

oxalatf 

• 


154 

biphosphate . 

104 

oxide 

* 


118 

bisulphate . 

128 

phosphate 

• 


146 

crystallized (1 water) 

137 

sulphate 

• 

• 

158 

bitartrate . 

1S2 

sulphite 

* 


150 

crystallised (1 water) 

• 191 

sulphurct . 


• 

126 
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[Mahch, 

tattiate 

• 

a 

185 

Sulphur . 

16 

tungstate 

• 

• 

238 

carburet 

38 

Soda 

• 

• 

33 

chloride . 

52 

acetate 

• 

• 

82 

iodide 

141 

crystallized (6 water) 

a 

136 

phosphuret . 

28 

arseniate 


• 

04 

Sulphuretted hydrogen 

17 

arsenite 



86 

Tannin ? 

71 

benzoate 



152 

Tellurium 

38 

bicarbonate . 


• 

76 

chloride 

74 

biirate ? 


♦ 

34 

oxide 

46 

carbonate (dry) 



54 

Tin 

38 

crystallized (11 water) 

a 

153 

bisulphurct 

90 

chlorate 

• 

m 

108 

iodide 

183 

chromate 


• 

8i 

peroxide . 

74 

citrate 


a 

90 

protoxide 

66 

hydrate 

• 

• 

41 

pcrchloride . 

130 

iodate 

a 

f 


197 

protochloridc 

94 

molybdate . 

• 


104 

sulphuret 

74 

nitrate 


• 

86 

phosphuret . 

70 

oxalate 



68 

Titanium . 

t 

succinate 


• 

82 

Tungsten 

96 

sulphate (dry) 


a 

72 

Tungstic acid 

120 

crystallized (10 water) 

• 

162 

Uranium . 

? 

sulphite 



64 

oxide 

? 

tartrate 

« 


99 

I'ricacid 

45? 

and potash 

• 


214 

Wafer . 

9 

Sodium . 



-t 

Yttria 

40 

chloride 



60 

Yttrium ? 

32 

ioflidc 



149 

Ziinc 

34 

phosphuret . 



36 

acetate 

92 

peroxide 



36 

• nrseniate 

104 

protoxide . 



32 

benzoate 

162 

sulphuret 

• ‘ 


40 

borate 

61 

Surch ? 



112 

carbonate 

64 

Strontia 



52 

chlorate 

ns 

acetate 

• 


103 

chloride 

70 

borate ? 

* 

a 

74 

citrate 

100 

carbonate 


• 

74 

iodate 

907 

citrate 



110 

iodide 

139 

hydrate 

a 


61 

nitrate 

96 

■ muriate (cryst 5 water) 


134 

oxalate 

78 

oxalate 



88 

oxide 

42 

phosphate . 



80 

phosphate • 

70 

sulphate • 

« 


92 

phosphuret . 

46 

tartrate 

c 


119 

succinate . 

92 

Strontum 

« 4 


44 

sulphate (dry) 

82 

chloride 

• 

• 

80 

crystallized (6 water) 136 

iodide 

• 

a 

169 

sulphite 

74 

phos|)iiuret . 

a 

• 

56 

tartrate 

no 

sulphur^ . 

• 

• 

60 

Zirconia . 

45? 

Sugar . * 

« 

• 

p 

Zirconium 

37? 







1824.3 


Table of Equivalent Numbers. 


m 


Hydrogen 

Carbon •• 

lloron ? 

JJicarburcttcd hydrogen . 
Dxygcn . . 

.Silicium . 

Carborcttcu hydrogen 

AVater 

Lithium 

Magnesium 

rhosphorua 

Plioaphurcfted hydrogen . 
Nitrogen 

(’arbonic oxide . 
Bibydrogurct of phosplioms 

Sulphur . 

2 Oxygen. 

Silica 
I'luorinc . 

Ammonia 

Sulpiuirclted hyorogen 
llj drofluoric arid 
Alumium 
Lithia 

i'hosphuret of carbon 
Ulucinuni , . 

‘<1 Aratci 
Aluniiniini 
Phosphorous acid. 

Magnesia 

Calcium 

(.arlwnic acid , 

Nitrous oxide 
Boracic acid ? 

I'luoboric acid ? . 

Sodium . 

Phospliurct of magnesium. 

3 Oxygen 

Hyposnlphurous acid 
Fluosilicic acid . 

Olucina . 

Alumina 

Cyanogen 

SulphuTet of lithium 
Cobalt , 


TABLE II. 


I 

Hydrocyanic acid. , 

3 Water . 

Sulphurct of magnesium . 

*7 

7 

Alumina . • 



Lime 


8 

Phosphoric acid . s 


o 

Phospliurct of sulphur 

Iron 

28 

V 

10 

Manganese 

Chromium . . 


12 

Hydrate of magnesia 

29 

13 

Nickel . . . 


Nitric oxide 

.30 

U 

Siulpbitrous acid . 

Soda 

Phosphurct of cah ium . 

32 

16 

Yttrium? 

4 Oxygen 


17 

Protoxide of cobalt 

7in.' 

34 


Clilorinc 

Hvposulpliuric M id 


IS 

Protoxide of iron 
— manganese . 



' ' ^ ' clirOmiuni . 

1 

. } 


Peroxide of sodium 

.> 36 

10 

Phosphiirel of si'diuni 
.''iilpluirVt if calcium 


?0 

Fluoride of l alcium 

Oxalic acid (dry) 

Water . . . • 


22 

Muriatic acid 



Phosphite of ammonia 
Proto'xidc of nickel 

3T 


Hydrate of lime . . 

2+ 

Zirconium ? 

Formic acid 

J' 


Sulphurct o*f carbon 

Arsenic . . ■ 

.1.38 


Tellurium . . 

.J 

26 

Borate of ammonia ? (dry) ' 
Fluobotate of ammonia ?. 
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Table of Equivalent.Numbers. 


Boncic acid (crystallized . 
Sulphuric acid . • 

Potassium 

Yttria? . ' 

Sulphuret of soclium 
Carbonate oflitliia 
Dcutoxide of manganese . 
Peroxide of iron . 
Phosphuret of manganese 
Phosphurct of iron 
5 (Ixygen 

Hydrate of soda . 
Phosphuret of nickel 
Selenium ? ' 


Hydrochloride of carbon 
Carbonate of lime 
Borate of lime 
Acetic acid 
Sulphuret of zinc. 

40 Succinic acid ? 

Chlorocarbonic acid 
(.’hloride of sulphur 
Protoxide of rhodium 
Phosphurct of potassium 
Protoxide of antimony 
Strontia . 
t'liromic acid 
Oxalate ofamnuinia 



[Mabch, 

•1 


50 


J 

I 

I 

[ 5‘2 


53 


Protochloridc of carbon . 
Oxide of zinc . , . 

Carbonate of magnesia - 
Borate of magnesia F 
Sulphuret of cobalt 

Protoxide of chlorine 
Strontium 

Peroxide of manganese . 
Dcutoxide of Chromium . 
Rhodium ? 

Protosulphuret of iron 
Antimony 

Phosphate of ammonia . 
Zirconia ? 

O 

Sulphuret of nickel 
Uric acid ? , 

3 Winter 

Nitrous acid 

Chloride oflithium . , 
Phosphate oflithia 
Phosphuret'of zinc 
Oxide of tellurium 
Cerium ? 

Protochloridc of phosphorus 
Potash (dry) 

Phosphate of magnesia . 
Suhchloride of carbon 
Molybdenum F . 

Chloride of magnesium , 
Phosphite of lime ? . 

6 Oxygen 

Sulphite of at^unonia 
liquid sulphuric Acid (I water) 


1 >ry nitric acid 

JMiiriate of ammonia 

Carbonate of Mida 
42 

Protoxide of ccrittm 
•Vrsenions acid 
<) M'atcr. 

Sulphuret of poussium . 
Dcutoxide of antimony . 
Chloride of calcium , 

'^4 Pi'.osphatc of lime 

Phosphurct of strontium . 
Protoxide of molybdenum 
Carbonate of colialt 
Borate of cobalt F 
Cadmium . 

45 

Sulphate »f aMtmonia 
Hydrate of.petasli 
Boritte of ammonia(2 water) 
Muriate of magnesia 
Tin 

4 g C'iibonatc of manganese . 
Sulphate of lithia 
Citric acid (dry) . 

Borate of nickel F 
Acetic acid crystallized . 
Carbonate of nickel 

Chloride of sodium 
Pcrsulphurct of iron 
Peroxide of rhodium 
Phosphate of soda 
Sulphate of lime • 

Sulphate of magnesia (dry) 
Sulphuret of antimony . 
Peroxide of antimony 


)> 

J 

1 ‘ 

')■ 48 


} 64 

I 

J 

1 


5 fi 


57 


J' 

.1 


58 


59 




60 
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Ijydrate of strontia 
Phosphate of cobalt 
Cljloridc of cobalt 
Arsenic acid 
Chlorocyanic aciit 
Oxfdate of ammonia (I wi 


liter) 


(tjillir acid 
7 Water . 


Peroxide potiissium 
Sulphite f't' :.oda . 
Chloride ol' m.in^ancsc 
Protochloride of iron 
()xk1e of cadmium 
( 'o])pcr . 

Molybdous acid . 
Sulpburet of molybdenim 
J’liospbato of manganese 
( hloride of lime > 

S Oxygen 
Carbonate of zinc 
Horate of zinc / . 

Oxalate of lime . 


fil Litjuid nitric acid (2 water) 

Crystallized oxalic acid (1 water) 

W Water . . t . 

62 j •‘'ulphatc of soda (dry) 

Nitrate of lithia 
Protoxide of copper , 

Oxalate of manganese . 

62 ] liisnmth 

IMolybdic acid 
Sulpburet of cadmium . 

Carbonate of strontia 

Borate of strontia 

9 Oxygen . , j 

Oxalate of nickel 

j-j Nitrate of magiicsi.i 
Sulpburet of tilt . 

Peroxide of tin . ■ 

Sulphite of zinc . * 

Milphatc of i-obalf (dry) 

Chloriile of tellurium . J 

(Titrate of ammoni.i 


Ciiloride of nickel 
Phospliate of nickv' 

Protoxide of tin 
•Sulphate of alumina 

Sidphate of alumina 
Tartaric arid (dry) 
Acetate ot ammonia 
Succinate of ammonia 
I'cirocyanic acid 

Peroxide of cbL-rine 
Sulphate of lime 
I’hosphurct t)f cadmium ? 
Oxalate of soda . 


" a'5d 

( r', st,i!li/i • arf Uvid ('i watcr'l 
('rystalli/cil lart 'ri ■ ■■ ..1 (( water) 
(i6 Chloride of potassu- -.t 
' I^bosjibait o( potash 
Phos})lH'ret (if copper 
Bi-carbonate of sfula idre) 

67 I J’rotosuljMi.ite (>f m.iTi.r.mesp 


- --•_ iron 

Sulphate of Its Ul (dry) . ' 


1 


V 


J 



Baryta • * . 

Acetate of lime . 
Succinate of lime . 



f'arbonatc of potjish . 

Borate of potash ? 

Oxalate of cobalt 
Obloride of zinc . 

Phosphate of zinc 
Barium , 

Acetate of magnesia 
Bhosphurct of tin 
Hlalic acid 

Nitrate of ammonia 
Tannin ? 

New Series, vol,. vii. 


70 


71 


Arseniate of ammonia 

Bi-c.arl •natc of ammonia (2 water) 

()xalatc of zinc . . . 


Suljdiitc of potash 
Oxide of bismuth 
10 Oxygen ^ . 

Peroxide of copper 
Protosulphurct of copper 
Chromate of lime. 
Plio.spbatc of strontia 
Chloride of strontium 


0 

■> 
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Cliloride of antimony 
Sugar ? . 

Nitrate of lime , 
Phosplnirct of barium 
Pcrcliloridc of iron 
Sulphate of zinc (dry) 
Acetate of soda . 
Succinate of soda . 

1>i-chloride of phosphorus 
riiosphurct of bismuth 
r.i-phosphatc of lime 
t'lironiate of soda . 

Av^ctatc of co) alt . 
(.Ixalatc of potash 
Tartrate of ammonia 

Arsenite of soda . 
Sulphate of lime cryst. ('2 
Carbonate of cadmium 
Acetate of manganese 
Succinate of manganese 
Pcre>xule of barinni 
Sulphurct of bat him 
Nitrate of soda 
Citrate of lime 
A eetatc of iron 
Hydrated Itaryta . 

Acetate of nickel . 
Tartrate of magnesia 
Sulphate of potash 
Sulphurct of l)ismu(h 
Nitrate of cobiilt . 

Oxalate of strontia 
11 Oxygen 

lilolybdate of ammonia 
Arsciiiatc vf lime. 

10 Water. 

Nitrate of manganese 
IJi-sulphuret of tin 
I’rotonitratc of iron 
Citrate of soda 

Nitrate of nickel . 
Perchloric .arid 
J$i-carbanate of potash (d 
Chloride of cadmium 
Citrate of cobtilt . 
J’hosphate of cadmium 
Sulphate of ^strontia 
Acetate of zinc . 
Succinate of zinc . 


Table of Equivalent Numbeys. 

C'hloratc of ammonia 


aatcr > 


y). 


81 


V 82 


1 


Ammonia-phosphate of magnesia 


Citrate of manganese 
Protochloride of tin 
jkrseniate of sotla 

T.irtratc of lime 
Citrate of nickel 


[March 

93 


S4 


( Arseniate. of nickel 
j Platinum 
! Nitrate of zinc 
I Tungsten r 
12 Oxv't-ii 




87 


88 


S!> 


00 


91 


> 92 


■ Succinate i>f potasli 
/\cei:tte of potash. 

Pliosp’iite of baryta 

'r.irtrate of soda , 

.Xr^eniatc ot‘ nickel 

11 \^^ati'T 

('arbonate of baryli s 
'lorate of hart tes 
I’en-ulpliafe of iron 
( itrale of zinc 
; 1‘rotochloride I'f copj'cr 
I Chroinalc ofptitasb 

lli.carbonatcof jtotaslicryst. (I 

i 'i’artvr.te of cobalt 
I Nitrate of potash . 

' Acitate of stroiui.i 
.lirseuite of jtotash 
Carbonate of copper 

■ Prototartratc of mangancs 

I ---- • iron 

j 

Hi-phos]))iatc of polasli 
• {'hlorate of lime . 

I 

I Arseniate of zinc . 

I i\Iolyi)datc of soda 
I Tartrate of nickel 
j Sulphate of cadmium 

I I<ead 

I 

Ammonia-phosphate of soda 
Saclactic acid ? 

Chloride of barium 
Phosphate of barytes 
Citrate of potash . 


91 


y.i 


V 9(> 


9S 


99 


y i';9 


101 


102 


103 


101 


103 


106 
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Chlorate of soila . 

Phosphate of bismuth 
(.’hloricle of bismuth 
12 AVater , . 

f’ryst, nitrate of lime (3 water) 
Nitrate o'" 'troutia. 


Silver 

Ahiriate rf lime fryst.(5 wafer) 
Armenia... of potash 
Tartrat. i . 

Citrate of stnuitia 
Sulphite of barytes 

Pmloxiile of leail , 

Chlorate of iiianp;HiiC'>e 

Oxalate of barytes 
Tartrate of pota-Ii 

i’hospimret of lead 
Oxalate of bisnuitlv 
Dcutoxide of lead 

('vvslalli/ed carbon,iie of 
water) . 

13 M'ater, 

Hydrated carbonate of ammonia 
.■sulphate ot’ baryles 
Nitr lie of cadmium 
Chlorate of zinc . 

Oxide of silver 

Tartrate o> stronlia 

Peroxide of lead . 

Sulphate ttf bismuth 
Sulpiinrel of iead. 

T\ni^stic acid 
DIolybdatc of potash 
Ihnoxalate of potasli 
15en/,oic acid 
Percliloridc of carbon 
Rliodium 


Table of Equivalent Numbers. 

Bi-sulphate of potash 

Protoxide of rhodium ? 

• 

Succinate of barytes 
Acetate of barytes 

Acetate of bismuth 
- of copper. 
Chromate of barytes 
Percliloi'ide of tin 


108 


109 


Crystallized sulphate of nunjiicsi i? 
(7 water) 

Chlorate of potash 
Muriate of barytes (•’i water) 

Jotline 

llydriodic acid , . 

Sidphiuet of silver 

Water. . . 


no 


112 


lit i 

ll.j 


Nitrate of Ijarytcs 
Arseiiile of barytes 
Plio.spliiie oflead . 

Nitrate of hiimutl'. 

<, arbotiate of Icail 
Borate of lead . , 

Prototartrate of tin. 

Iodide oflitbiuni . 
i:» M ater 


•J 


11 (j I I’erebloride of copper 

.\cet.ite oi'soda crjst, ((» 'water) 
Citrate of barytes . 

.''uliihate of zinc cryst. (water) 
of copper 

! :)otas]' crystallized 

d w aler' 

Iodide of ]■' ns[h i- ,!s 

-)na>.r,esi'mi 

8n!jih:itc of ctiball O'CVStallizcd 7 
water ^ . . . . J 

Citrate of liis'tur!'! 

(’r\si. sidpl;.itc of iron (7 water) . 

(Ixvcblor.aif of potash 
Chloride of ic.'ul - 
Phosjiliate oflead 

Siil[)liatc of nickel (crystallized 7 j 
water) . . 

Arseniiite of liarytes 
tiarboilatc of silver 
Borate of silver ? . 


1 17 


118 


119 


12(1 


s 

123 

Iodide of suliihur. 

141 


Arseniate of bismuth 

142 

•) 

124 

• 

Starch? . 

IlydriiHlatc of ammonia . 



125 

Sulphite of lead . 
Cohunbium ? 

144 


‘126 

J’ertixide of rhodium ? 


128 


130 


I3!i 


134 


135 


130 


13T 


138 

139 


140 


16 ^Vatcr. 


2 
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Tartrate of barytes 


19 Water . 


171 

Iodide of calcium 

Nitrate of silver . 



Chloride of silver. 

146 

Binarseniate of potash 

( 

s 172 

Phosphate of silver 

Arsenite of silver . », 

.J 


Tartrate of bismuth 

. 147 

Arseniate of lead . 


174 

Benzoate of lime . 

o 

Citrate of silver . 


176 

Tungstate of lime 

. J- 148 

Tartrate of lead . 


179 

Oxalate of lead . 

•J 

Binacetatc of copper 

0 


Iodide of sodium • 

. 149 

Arseniate of silver 

* 

y 180 

Cryst. nitrate of barytes (2 water) f i 

20 Water. 



Sulphite of silver . 

.y 

Iodide of cadmium . 


181 

Iodide of cobflt . 

. 151 

Bi'tartrate of potash 

o 


Sulphate of lead . 


lodatc of ammonia 

■ 

► 182 

Benzoate of soda . 

1 

•V 15^2 

Malatc of lead 

.J 


Bichromate of potash , 

Iodide of tin . . 


18.7 

Columbic acid 

•J 

Acetate of copper (crys. 6 water) 


) 

Carbonate of soda (crys. 

11 water) 1 . ►« 

Tartrate of lithia and soda 


} 

17 Water 

J 

51olybdate t>f lead 

. 

i 

Chlorate of barytes 


Tartrate of silver. 


18.) 

Benzoate of cobalt 

151 

1 

• i 

Pernitrate of copper (dry ). 

• 


Iodide of nickel . 

( hloratc of lead , 


^ 188 

Oxalate of silver . 

1 rotoxide of platinum ? . 

• > 

1 

Benzoate of manganese 

. 156 

Acetate of lead (cryst. .’J water) 

? 

189 

Sulphate of silver. 

157 

1ml ide of copper . . 


Benzoate of nickel 

Molybdate of silver . 


190 

Borax (8 water) . 

. . 158 

.Bitartrate ofjiotash (cryst. 1 water) 

191 

Iodide of,':inc 

. 159 

Quadroxalatc of pota.sh . 

« 

192 

Persulphate of copper (dry) . IfiO 

lodatcofliine 


19.7 

Chloriodic acid 

161 

Chlorate of siher. 


194 

Crystallized sulphate of 

soda (lO'i 

i 

Iodide of barinni . 


J9.5 

water) . • ' . 

Iodide of bismuth 

•) 


Succinate of lead . 


Imlate of soda 


197 

Benzoate of zinc . 

■ } 162 

Tungstate of barytes 

•1 

► 198 

Acetate ofi lead . 

18 Water 

. 164 

Benzoate of barytes 

•J 

Chromate of lead . 

Benzoate of bismuth 

Mercury . 


[ 200 

Iodic acid 

•J 165 

Cold . . 



Iodide of potassium 

Binacetatc of copper (cryst. 3 water) 

207 

Nitrate of Icatl 

Acetate of silver . 

. 166 

, . .1 168 

lodate of zinc . 

Protoxide of mercury 


s 208 

Tungstate of potash 

—— gold. 


Benzoate of potash 

. 1 

Potash’tartrate of ammonia 


1 

Iodide of antimony 
Iodide of strontiunj 

169 

Subac'ctatc of wpper 

0 

210 

Chromate lif silver 

1 170 

Pliosphuret of mercury . 
lodate of potaiah . 


212 

21.7 

Citrate of lead 

Tartrate of soda and potash 


214 
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Peroxide of mercur j 
Protosulphuret of mercury 

Prototartrate of iron and potash 
Peroxide of gold ? 

Iodide of lead ^ . 


Benzoate of lead . . 

•1 

232 

Bi-sulphi .• et of mercury . 

•I 

Iodide of silver . 


235 

J’rotochloride of mercury . 


236 

- - gold 

J 

'fungstatc of silver 

A 

238 

Benzoate of silver. 

lodatc of baryta . 

J' 

24.3 

Judate of bismuth. 


245 

Sulphuret of gold i' 

■1 

248 

Protosulphate of mercury. 

J 


(•rystallized pcriilphate of 

copper 1 

.1 

250 

(^10 water) 

By-cyanuret of mercury . 

252 

Persul])hate of mercury . 


256 


Alum (dry) 


Periodide of phosphorus . 

Protonitrate of mercury . 

• 

« 262 

Pcrchloride of mercury 
Perphosphate of mercury . 

:h’‘ 

Sub'hinacetate of lead . 

274 

lodate of lead . 

277 

lodatc of silver . , 

283 

Bi-persulphate of mercury 
Chloride of gold and sodium 

'1 296 

Pernitrate of mercury 

324 


0 


Protiodide of mercury , .) 

— K'‘dd. . J 


# 

Crystallized chloride of gold andl 

368 

sodium (8 water) . . ) 

Subtriatacetate of lead 

386 

Periodide of mercury 

459 

Alum (crystallized 25 water) 

487 
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^ 216 

218 
224 
229 


Article VII[, 


A ’itwiiotnical Obsercutions, 1 S‘J-4. 
Wy ('ol. lU;aiif'»>y, FUS. 

» 

Ihisheif Heath, near Stanmore. 

Latitude 5P North. Longitude'lV. t in time T 


Jan. 17. 


Jan. 20.* 
Jau, 29. 
Jan. 31. 
I'eb. I. 
Feb. 11. 
Feb. 14. 


I'imer.sion of .JujHter’.s second 
satellite.. 


( 0 '‘ 


07' 

09 


47 

08 


1 In Ci>ntact with the) 4 .-') 

Jupiter’s third satellite. ( planet’s limb. .. J ' 


'* .Mean Time at llusliey. 
Mean Time at tirecnwich. 


.M.T.Bushey. 


(_ lmmiT.su>n. 10 25 10 ) 

Kmersiun of Jupiter’s first ( ‘J JJ i'lean Time at Bushey. 

satellite. ( 0 *20 54 IMean Time at (Ireenwich. 

Emersion of Jupiter’s second t 11 -i 5Iean Time at Bushey. 

.satellite. 22 .57 Jlcan Time at tlreenwicb. 

Jupiter's fourth < Imnier. T** 48'35 " M.T.Bushey T‘ 49 56 5I.T.(»r. 
satellite.... jEmer. 9 59 36 10 0 57 


Immersion of 

the moon. 

Eniersion of Jupiter’s 
satellite. 


a (iemini by 
tirst 


9 31 

7 43 
7 45 


.^7-6 Siderial Time. 

56 5Iean Time at Bushey. 

17 3Ican Time at Greenwich. 


* According to the Nautical Ephemeris, the eclipse of this satellite jook place at 
l3h 18' 35"; but tlie satellite immerged behind the planet, at 10 '* 26' 31'' Greenwich 
time, making a difference of 2'* 52' 04". 
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Article IX. 

I 

On Animal Remains found in Caves. By G. Cumberland, Esq. 

(To the Editor of the Annuls of Philosophy.) 

SIR, Bristol, Dec. 2D, 1824. 

Whkn, in the Annals for February last, you did me the 
favour to publisli my remarks on the eni;j;‘matical cave at Picker¬ 
ing', which has given rise to so many unsatisibctory conjectures, 
I confess I was carried away with the then })vevailing opinion, 
that the remains of the animals found there liad been localized to 
the spot, itnd their assemblimj; there i’or safety was in that case 
not improbable at the rising of waters of the general doocl. But 
1 have since felt, that the objection founded on climate is insur¬ 
mountable, and that they could not have been dragged there by 
the hyaenas is now, I believe, the, most general belief; fornot to 
insist on what i)r. Knox asserted at the Weriu'iian T.ectures, 
reported in the Physical Journal, iVo, Ui, viz. that the hy.enus ol‘ 
southern Africa are not in the habit of conveying their jirey 
away into dens, it seems impossible to reconcile to reason that 
they should have found such various aninrals near together, as 
the elephant,rhinoceros,ox,horse, hippopotamus, tigm’, bear, and 
wolf; or, if they had, that they should havi; bi;en able to clfeci 
such a labour, so much beyond their united strength, or to havti 
destroyed all the skulls by even their lbrc«‘p jaws; neither can 
any one be made to believe, could all thisbf; juovtal, that sucli 
animals/IS these antediluvian hvienas^ are described to be in point 
of magnitude, would linve h-l'l even the smallest remains of such 
small bones as those belonging to tin; rat, mouse, l aveii, [ligeon, 
and lark. Ducks and partridges would have* been but a mouth¬ 
ful to them,/'.nd it is not very easy to imagine by vvhatuuams 
they could be able to catch them any more than rabbits and 
hares. 

Let UH!'>supposc the gnawed marks on the boiu's to be esta¬ 
blished by comparison ; it [)rov(;s nothing of their having been 
gnawed wlnn'o they were found ; and as to the polish acquired hy 
their feet and hair passing; over them, that really must always 
be considered as conjectural, ami proves nothing as to locality. 

Admit even that a considerable portion ol'original gelatinous 
matter (as has been asserted) remained, it could only show that 
the period since the destruction of these animals had not been 
very extended, not that they died theia;. Again, if no skull was 
left entire, but only chips iVmnd, and solid parts of bones, or 
angular fragments projecting tlirougli the stalagmite above, we 
.should be a little cautious in naming so many species, and varie¬ 
ties of species, of small animals :—even Messrs. Cuvier and 
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Clift might startle at tliis dirticulty one would think. But as 
this is a subject on which so few are competent to decide, and 
so much has been advanced on the continent bj; supposed infal¬ 
lible judges, that we must be silent on that head; only it does 
seem strange, that if some are so evidently gnawed, more arc; 
not so ; and 1 do not find one in that supposed state among the 
immen e mass tliat JMr. (k)ttle has collected from Oreston; and 
as some '.<ne must have been left if this was their den of slaugh¬ 
ter, vvhv have not tfieir skulls been found—at any rate that of the 
lastsu; eivor ! Stress has been laid on these bones not having been 
roiled^ but J think that could not have been, or pebbles ibnnd 
with tiiem, in the places where they are found ; ibr if granite 
rocks have been [n'oved to liave Ijcen removed by water hundreds 
of miles, surely bones iloating in masses might have* been con¬ 
ducted by currmits from very distant [nuts from those where we 
iind them, and being lighter tiuw would not have; mixed with 
gravel or beach stones at the retrc.Mt of tlu' waters, but probalily 
washed up with mud, and entangled in each otiier, tliey Ibil info 
these cavities on the retieat of the waters, or were carried in hv 
whirlpools, so as, after naa iving many fractures, to he deposited 
at length in a level bed such as tbey were discovered in, resting 
on the original stalagmite, and when all was dry, receiving in the 
course of ages an additioiiul (ajveiing ot’ a similar deposition. 
This conjocinre aceounis also lai i!.-:;- ialeruiixtme, us well as 
fractured sT..te ; Ibr rolled bone, au.i '.v.aid, or ivory, are only 
invariablv ibnnd among aneient beaches of .o a . .1 such as now 
lies below the land ul Shoia^hampton, n'air Ibisl.i!, ;:.iul which 
has produced mauv speemn-m whem ver the mine is (‘ja ned to 
gravel Lord de C'litlbi\rs park linae, a (lejxisif undoubtedly leit 
there on the borders of the Si^norn ehaiinel a( tin; lufrcat <ot tin; 
waters of the flood. * 

To eome at the truth will be diiricult, and ihi-rettire we arc 
obliged to l*roi. Bneklaml (br lie' gieal ;auns lu; Jjas taken in 
bringing forward ail ttiat lias liiilierto been known on a subject 
that seems so strongly to (auroboiate liu' St-ripturo history of the 
Deluge; but we must not in tiie liistoiv ot natural cweiits look 
to any authority hut that which is founded on circumstauees 
applicable to the event under discussion. 

Yours, &C. ' I. Cl MTJKKLAN I). 
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^ The above tables clearly show, that ui severe winters tlic temperature 
aV Pisa (which is a place of great resort for invalids) and at Penzance 
is as near as possible the same. The Themiometrical Register at PIsji 
w'as kept at the Observatory, (J miles R.S.E. from the city. 
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On the Volcanos at present in Activili/. 


m 


Article XL 

An Aaconnt of the Volcanos at present in Activity. 

By M. Arago.* 

Some per.soiis having appeared desirous of seeing in the 
Anmiaire an account of the volcanos now in activity, I 
engaged »o write it, but without having sufficiently reflected, as ^ 
1 afterv/ards discovered, on the difticulty of this work. The 
details With which most travellers have furnished us on these great 
plucnomena are incomplete, and extremely vague. In the esti- 
inalion of one, those parts of the eartli from which a little smoke 
arises, or upon which a few' sparks are perceived, are volcanos; 
another gives this niiine only to mountains wliich incessantly 
cast I'orth torrents of lava, burning matter, atid ashes. The 
lirst will insert in his catalogue the trilling flames of Pietra-Mala, 
Biiriga'Z'/-o, V^elleia, of Persia, and C!aramania; the second 
will place Santorini itself in the class nfsnlfaterras. To this difli- 
culty must be added the still greater one of determining what 
distance should separate tw o craters, that they may be considered 
as two distinct volcanos. At Tenerilfe tlu' eruption of 1706 
broke out at an opening two leagues diitant from the Peak ; 
that which d“stroyed Clarachico bursl ■ i l at an opposite side, 
and at a point a league and a half distant Irom t^.c* Peak ; there 
were then three leagues and a half between the two openings 
without their being considered as belonging to tw'O distinct vol¬ 
canos. But, shall we consider tlie isle of Palma, where there, 
was an eruption of lava in itibO, as containing a volcano separate 
li'om that of Tenerifle? Ought the dcstfuction of a third of the 
i.sle of Lancerote in 17;>0 to be considered us the effect of a 
lateral eruption of the volcano of the .Peak, or of. a separate 
volcano ? Analogous tjucstions ])resent themselves at every step, 
and the means are wanting to answer them. * I should, therefore, 
have omitted printing this notic e in tlui Annuaire, from jivhich it 
is desirable to exclude every thing that does not possess a cer¬ 
tain degree of precision, if 1 had not had the advantage of con¬ 
sulting the two persons to whom the physical history of the 
globe is best known, MM. de llumbordt, and Leopold de Bucli. 

Volcanos of lluropc and the adjacent Islands. 

Vesuvius ; kingdom of Naples. 

Etna; Sicily. 

Stromboli; Eolian islands. 

Ilecla; Iceland. 

Krabla; northern part of Iceland 

Katlagiaa-Jokul; Iceland. 


• From L’Annuair# pour I’an 1S24. 



202 


JVi. Arago on the [March, 

Eyafialla-Jokul; Iceland, south-east of Hecla. 
Eyrefa-Jokul; ditto. 

Sicap.taa-Jokul; ditto. 

Skaptaa-Syssel; ditto. 

Wester-Jokul; ditto. " 

Esk; island of Jean Mayen. 

Vesuvius, the only volcano now In activity upon the conti¬ 
nent of Europe, has been repeatedly extinguished, and in com¬ 
bustion. Ileforc the reic>n of Titus, this mountain was much 
visited, and is mentioned only on account of its extraordinary 
fertility. Vitruvius and Diodorus Siculus, who lived in the time 
of Augustus, do indt;ed state, upon historical authority, that 
Vesuvius had formerly vomited lire like Etna ; but these state¬ 
ments refer to remote and nearly for^otteu periods. 

It was on the^2dth of August in thcThih year of thi; ( 'liristiaii 
era, that V'^esuvius was rekindled. This eruption buried the 
cities of Ilerculanoum, Pompeii, and Stabiira ; and it will be 
recollected that Pliny, the naturalist, perished, as'the victim of 
the ardent curiosity with whicli he was inspired by this interest¬ 
ing pliamomenon. 

After the eruption of the year /!>, the volcano remained in 
combustion for 1000 years; still later it. appeared to be totally 
extinct; so that in Kill, the mountain was iidiabited almost to 
the summit, and there were a. copse and small lakes in the inte¬ 
rior of the crater. 

Etna. —Pindar, who lived in the vear 44!) bid’ore the CJiristiaii 
era, mentions Etna as being in a state of combustion. Thucy¬ 
dides has pres(;rv(.'d sonu; ih lails of.the eruption which occurred 
47() years before Cliiist. As ti> Jiomer, he does not even men¬ 
tion the mountain, altfiough in the Odvssev he disembarks 
thysses in Sicily. The silence of a p'oet who has always been 
admired fey the extent and universality of his knowledge, has led 
to the probable supposition, that long bidbre tin* time of llomer 
the volcano was extinct. The Uomaii historians, both ol' the 
middle Mges and of modern times, have' described so great a 
number of eruptions of Etna, that it probably would not be diili- 
cult to ])rove that dining a period of 20bU years it was never 
extinct for a whole conluuy. 

Seneca has observed that volcanic mountains do not supply 
the combustible matter of the fire, but that they merely give it 
vent. Father Kircher .seems to have commented on these words 
of the Roman philosojiher, when in the fourth book of his Sub- 
.terranean World, iie' has advanced the opinion that the matter 
ejected from Etna, would, if formed into one mass, form a moun¬ 
tain 20 times larger than lytna itsell'. The work of Father 
Kircher appeared in 1660. Nine years afterwards a single 
eruptioihof the volcano, covered with lava a space of six leagues 
long, two and a half in width, and of a mean depth of at least 
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100 feet. According to Doloraieu the eruption of 1755 produced 
a current of lava four leagues in length, half a league witTe, and of 
at least 200 feet mean depth. In reflecting on the immense void, 
that eruptions so considerable must have produced in the moun¬ 
tain and at it>f base, is there not yet cause for wonder that euup- 
tions, like that of 1787 for instance, should still occur at the 
gnmmit, (lie height of which is 10,000 feet above the level of 
the sea. 

Stivfjtboli^ —M. de Humboldt has remarked that the activity 
of volcanos appears to be in the inverse ratio of their mag¬ 
nitude. Mromboli is a striking confirmation of this principle; 
it is perpetually sending forth llaiaes ; but with tliis peculiarity, 
that for 2000 years it lias not, strictly speaking, made any erup¬ 
tions, allhougb the nature of the surrounding country shows, that 
it was formerly subject to them. Mount Hponiea, in the island 
uf Ischia, ought, not to be considered as a volcano, but it would 
probably become one if Siroinholi were extinct. 

Santorini was tlie sit(^ tif a great eruption in 1707. As this 
plncnonieiion has not been repeated, and as the island exhibits 
IK) crater, of the true chimney of a volcano, I iiave nut inserted 
it in the catalogue. 

VoU'unos ill L clinul. —Tire last eruption of Jfechi occurred in 
1700. The eruptions of this Aolcano, according to Sir George 
Mackeir/je, are not in general si, • \o r,- o e as they have been 
vejiresenteil. The mo.^t recent eru[)tioii a kraila occurred in 
112-1. In 1750, between .January and Septt mhci, there were 
Jive eruptions of Kat/.fugidu; since which peri,at this volcano 
remained perfcct.lv trainpiil, until the 2()th of .luly, 1820, when 
strong erupticMis oeenrreil accompanied with eartiujnakcs. 

KifitfinlUi-Ji)kul, which ap[)eared to he exiinet loi more than 
a ccntiirv, emitted torrents of flames f'roib its surmnif on the 20lh 
ofUce. 1821. Kye-w itnesscs report (hat (he column of (ire was 
still visible on the Jstuf Feb. liS22, and •tlm? it. projected stones 
wi'ighing from 50 to 80 ])<)unds, with so imicli force as to cause 
them to fall at a distance of two leagues froinlhe mountain. The 
luuuntaiii burst at its base on the. 2()th .lime, 1822, and-a great 
ipiantity of lava issued from it. 

ky/rfa-JokuL —The last eruption occurred in 1720 

Skapfaa-Jokul and iS/vV//»/(///-,S7y'>,M'/.-r~The eruptions ol these 
two volcanos, whicii occurred in 178 , occupy the first rank in 
phajnoineua of this nature ; they ravaged an immense extent ol 
country. During a whole year after tlie eruptions, the atmo¬ 
sphere of Iceland was mixed w'ith clouds of dust, which the sun’s 
rays scarcely penetratcil. » 

HWc'/'-Jo/tm/.—A n eruption of ashes and stones happened in 
January, 1823. 

Esk. —^’I'his volcano was discovered and visited in 1817 by 
Mr. S8coresby, It made an leruption at the end of Aprils 1818 ; 
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columns of smoke arose every three or four minutes to the height 
of 4 or 5,000 feet. 

islands near the Continent of Af rica, 

No volcano, strictly so called, is with certainty Known to exist 
in Africa; but the islands which geographers consider as the 
dependancies of that continent, contain several volcanos. 

JUiPico. —Island of El Pico, Azores. 

Peak of Tenerife. —Island of Tenerilfe. 

Fuego. —Island of Fuego, Archipelago of Cape Vercl. 

Les 'Trois Salasses. —Isle of Bourbon. 

Zilfbel-Teir. —Island of this name, Red Sea. 

Ascension Island. 

El Pico. —This mountain is the only one of the Azores w hich 
rises in the form of a cone; the only one entirely composed of 
trachyte, and the only one in which there is a vent always open. 
Geologists are agreed in the opinion, that the great currents of lava 
which flowed in 1812 in the Isle of St. George were the results 
of a lateral eruption of the volcano of El Pico. Tney explain in 
the same way the sudden formation of an isle in the neighbour¬ 
hood of St. Michael in 1811. This isle was taken possession of 
in the name of the King of Englaiid, by the Captain of the 
Sabrina, who witnessed the event; it has since totally disap¬ 
peared. The part of the sea in which this isle arose is not less 
than 80 fathoms deep. 

Peak of Tenerife. —^This volcano appears to be much more 
agitated on its sides than at its summit. Neither flames 
nor lava have issued from it from time immemorial, nor any 
smoke* which could be seen at a distance. The last erup¬ 
tion, that of 1798, took,placc laterally in the mountain of Cha- 
horra. It continuf;d for more than three months. Various 
fragments of rocks, of very considerable size, which the volcano 
projected from time to time into the air, occupied, according to 
the observations of,M. Cologuan, from 12 to lo seconds in fall¬ 
ing. Tenerift’e had sutt'ered no eruption I’or 92 years, until that 
of 1798*, which began suddenly on the 9th of June. 

Immense torrents of lava flowed upon the island of Palma, 
25 leagues distant from the Peak, through new volcanic open¬ 
ings which were formed in 1558, l()4fl, and 1977. The isle of 
Lancerote was also destroyed by an eruption in 1730. 

Fuego. —Scarcely any details are known respecting the isle of 
Fuego. It would appear, in opposition to an opinion formerly 
adopted, that no other active volcanos exist in all the Archipe- 
' lago of Cape Verd. ' 

Volcano of Bourbon. —There are few vtdeanos which are in a 
state of greater activity than that of Bourbon. Its lust eruption 
occurred on the 27th of Feb. 1821. It formed three currents of 
lava, which opened a passage in the summit of the mountain, a 



1824.] Volcanos at present in Activity. 205 

little below the true crater. One of these currents did not 
reach the sea till the 9th of March. Some time after the 
explosion, there fell in many parts of the island, a shower 
composed of black ashes, and lon|T flexible threads of glass, 
resembling golden-coloured hair. This phaenomenon, which was 
chiefly noticed in 1766, has been considered as peculiar to the 
volcano of Bourbon ; but Hamilton states, that he found similar 
glassy filaments mixed with the ashes by which the atmosphere 
of Naples was obscured during the eruption of Vesuvius in 
1779. 

T’lose persons who have not particularly studied volcanic 
pha’uomena w'ill probably be surprised to learn, that in 1821 the 
ignited lava of the olcano of Bourbon should be six wjiole days 
in traversing, upon inclined ground, the short distance from the 
crater to the sea. But it ought to be observed that lavas are not 
perfect fluids, and that in proportion as they cool, their progress 
must slacken. In 1805, M. de Buch observed a torrent of lava 
issue from th,e summit of Vesuvius, and reach the sea shore in 
three hours ; but the history of volcanos ofl’ers few instances of 
similar rapidity. 

In general the motion of lavas is slow; those of Etna are 
whole days in flowing a few feet in the flat lands of Sicily. The 
external part is sometimes fixed and stationary ; while the cen¬ 
tral mass, still fluid and incandesc<^nt. continues to flow. The 
great visoility of the lavas, when slightly cooled, occasions them 
to be extremely thick on the edges even when they flow in a 
level country. 

Zihhri-Ticr, according to Bruce, is in 1 oJ degrees north latitude. 
The summit of the mountain has four openings, through which 
there issue thick columns of smoke. . 

Few' details are known respecting the ’jolcano of Ascension 
Island. As to that of Madagascar, which is stated to project 
immense columns of aqueous vapour visible at a distance of 10 
leagues, its existence has not appeared to me sufliciently proved 
to induce, me to insert it in the catalogue. 

Volcanos or Amf.kica. 

yjorth-west Cofist. 

Mount Saint-Elia. 

Mount del Buen Tiempo. 

Volcan de las Virgenes ? 

Mexico. * 

Orizaba or Citlaltepetl. 

Popocatepetl or volcan de 1 h Puebla. 

Tuxtla. 

Xorullo. 

Colima. 
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Guat/mala and Nicaragua. 

Volcano of Soconusco. 

Sacatepeque. 

Haiuilpas. 
iVtitlai). 

Fue^os do Ciiuitiniala. 

Acatiiiango. 

Sunil. 

Toliman. 

Isalco. 

Sacateeoluca, near the Rio del lunpa. 

San-Vheente 

Vraapa. 

llesotlcn. 

Cociviiia, near the ;]julf of Concliagua. 
^ iego, near the port, of Kialcxn. 
Momotombo. 

'ralica, near San-Leon do Ts’icaragua. 

(!ra nada. 
l5oinbacho. 

Papagallo. 

JVarua, soi'th of llic gulf of Nicoya. 


^ olcano ol d 

> tiroup oi Popavaii. 
l^urace.J ^ ^ • 

Paste. 

Rio Pragua. 


Volcano of Cnifibal. 
( 

A 


/* 1 I 1 <istos* 
L/utnil, J 


the province de lu 


Group of Quito. 

Vrdcano of Antisana. 

Rnciipichincha. 

Cotopaxi. 

Vun^uragua. 

Saiigay. 


Vbdcauo of Arequipa(Peru). 

Group of Chiti. 

V'^olcano of Copiapo. 

Coquimbo. 

(.’hoapa or Lisnari. 

Aconcagua. 

Santiago. 

Petoroa. 
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Cliillan. 

Tucapel. 

Callaqui. 

Chinal. 

Villa-Rica. 

Votuco. 

Huaunauca. 

Iluaiteca. 

San-Clcmente. 

Antilles. 

Volcano of" Snint-S'iiiceiit. 

Saint-Lucia. 

(luafluloupc. 

It is unknown wlietlier tlie \ olcanos of the luutli-vvcfit coast 
have recently made anv eruption. 

Onzaha is 17,d00 I'eet hi;j;h ; tlu? streanis of lava oh.scrved on 
sides of the mountain remove every doubt as to its volcanic 
nature ; but no roc.'ent eruptions are known of. 

Pojtoc ale pelt has smoked ever since the courprest of Mexico. 
('orti'S relates indeed, tliatln; ordeiedteu of his mo.st eourao'eous 
companions to reacJi (In-summit, and to discover the secret of it.s 
smokine^, which he wislmd to emuno.i< ate to (dearies V. I'his 
volcano is always burning, but it has lU'ij' cied lava from time 
immemorial. Its hei;j;hl. measured by i\I. de Humboldt is 17,t)00 
feet. 

The volcano of 'I'm I la is siiiTa<e to the south-west of (hwacriize. 
b.s last very considerable eruption occurred in 17fil3. The 
ejected ashes wane then t:arried as far a^:* Perote, a distance, in a 
straight line, of ."i? leagues. . 

Xnrnllo. —M. de Humboldt remarks^ tIuU the catastrophe 
which gave ris(‘ to tin' volcano of Xoiuil- -, is, perha{>sj*onc of the 
most (;xtraordinarv physical revolutions which the annals of 
our planet contain. In the miildlc of a continent, at 3t) leagues 
distance from anv active volcano, the earth rose to the extent of 
tliree or four scpiare mih's in the form of a bladder, on the night 
of the 28th and on tin; 21)th of iSt'ptemher, 17db. In the centre 
of a thousand inflamed cones, six niou'itains from 1,300 to 1,700 
fcadhigh above the original level of the surrounding country, sud¬ 
denly arose. The principal of them is Xorullo, the height of 
which is 1,700 feet. Its eruptions continued without cessation 
until the month of February, 17()0. The subterranean fire is now 
very active. 

The volcano of Colima, the most western of those in New 
Spain, ejects now hardly any thing but ashes and smoke. Its 
height is about 1,000 feet. , 

M. de Humboldt has nvado the im jortant observation, that the 
Feak of Orizaba, Popocatepetl, Co.iiiia, and other extinct vol- 
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canos, are in a line, as if they proceeded from one fissure or vein, 
in a direction perpendicular to tliat of tlie great chain of moun¬ 
tains which traverses Mexico from the north-west to the south- 
east. 

The volcano of Xorullo just mentioned interpbsed itself in 
1759 in the line of the ancient volcanos. This curious arrange¬ 
ment, which we shall observe in other places, exists also, accord¬ 
ing to M. Baubuisson, in the extinct volcanos of Puy-de-D6me. 

The volcanos of (hintimahi which have most lately erupted, 
are Los Fuegos of Gnatimala, Isalco, Mornotombo, lalica, and 
Bombacho. These active volcanos, and the sixteen others 
whose names have been mentioned, are contained between the 
10® and J5° of north latitude, and in a line corresponding with 
the general direction of the Cordilleras. 

The connexion of the volcano of Pusto with those of the pro¬ 
vince of Quito >vas shown in a striking manner in I79b*. A thick 
column of smoke had existed from the month of November, 
1796, from the volcano of Paste ; but to the great surprise of all 
the inhabitants of the city of that name, the smokt- suddenly dis¬ 
appeared on the 4th of l’(;bruary, 1797. This was precisely the 
moment at which, at 65 leagues further south, the city of Rio- 
bamba, near Tunguragua, was destrcjyed by a tr('mendous earth¬ 
quake. 

Antisnna is 20,000 feet high. No eruption ei' this volcano is 
known to have happcn;Al since the year 1590. 

The last eruption of Ruiitpii lihn^lta m^curred in the year 166'0. 

Cotopaxi made an eruption in 1742, whih' the I'reneh acade¬ 
micians were measuring a degree of the meiidian ii\ its neigh¬ 
bourhood. The column of names and of burning substances 
rose 500 toises above the- mountain. The snows winch had been 
heaped up during two centuries, from the summit of the mountain 
to 500 toises below it, were melted en masse ; the torrent which 
it occasioned rushed into the plain with impetuosity, forming 
waves from 60 to 100 feet in height. At a distance of three or 
four leagues from the mountain, the rapidity of the water, in the 
opinion of Bouguer, was from 40 to 50 feet in a second. Six 
hundred houses were destroyed, and 700 or 800 persons were 
drowned in the torrent. The eruptions of 1743 and 1744 were 
still more disastrous. t 

Bouguer and La Condaminc, having examined the remaining 
traces of the great eruption of 1533, the memory of which is 
preserved from generation to generation among the inhabitants, 
they found that the volcano had ejected tt> a distance of more 
than three leagues,' stones containing from 70 to nearly KK> 
cubic feet, or to use the expression of La Condamine, larger than 
the cabin of an Indian. T le origin of these stones was unques¬ 
tionable j they formed lines in every direction towards the 
volcano'. It does not appear that Vesuvius has ever ejected 
stones to more than 4,000 feet high. 
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Tungurasua made an explosion in 1641. 

Sangay has remained constantly burning ever since the year 
1728. 

Chimborazo does not appear in the list; for althougli no one 
disputes its volcanic nature, no account of its eruption has been 
preserved. The case is the same with Cnrgnairazo. The inun¬ 
dation of mud which in 1698 covered 18 sijuarc leagues of land 
was not the effect of an eruption, properly so called. When 
Carguairazo fell, the waters which it concealed in its bosom were 
precipitated impetuously into the plain, and occasioned the dis¬ 
asters mentioned by the historians of America. 

There are in some maps of Chili more volcanos marked than 1 
have placed in the catalogue; but I felt it proper tv> confine 
myself to what appeared to me to be most certain ; and I ought 
further to add, that of the sixteen volcanos of this country whose 
names have been given, several are now probably extinct. 
Peterna made an eruption in 1762 ; ViUn-Pira in 1640, «kc. 

In looking at the coast of America, it will undoubtedly have 
occasioned surprise to find no volcano, either between the 2d 
and 16th degree of south latitiulf, or between the 17th and 27th 
degree. If the volcano of Areepnpa did not exist, the range of 
Guatimala and Nicaragua, the groups of Popayan and los Pastes 
would be scj)arate(l from the long track of C'hili, by a space of 
26° of latitude, totally williout miIcmous. Although Peru con- 
tains only om; volcano, there are few countries in the world 
where earthquakes are more severely felt, and where they make 
greater devastation. They frequently occasion the i'ormation of 
immense fissures, over whicli bridges are built to prcseiwe com¬ 
munication between different provinces. One of these fissures, 
after the earthquake of 1746, w as a league in length, and nearly 
seven feet wide. 

The volcano tif the island of St. Vincent ejected lavas in 1718 
and 1812. The ashes of the latter eruption were car.*ied by the 
upper counter current of the trade winds, to ihe island ofBarba- 
does, 39 leagues to the. west. 

At St. Lucia, there is a continual h-rmatitm of sulphur, occa¬ 
sioned by the condensation of the vapoms, which rise from the 
crater called Otia/ibon, at a heiglit of 1200 to 1800 feet. Jets of 
hot water are also observed tliere. 

The volcano of Guadaloupe, at a height of about 4,800 feet, 
made its last eruption in 1797. It then ejected pumice, ashes, 
and clouds of sulphureous vapours. 

I shall conclude these notices relative^ to the volcanos of 
America, by remarking, that no active volcanos occur either at* 
Buenos Ayres, at Brazil, Guyana, or on thi^ coast of Venezuela, 
Oi' in the United States; that is to say, at any point of the coast 
to the east of this great continent. There exist to the east of the 
Andes only three small volcanos situate near the sources of the 
New SerkSf vol. v*i. i* 
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Caqueta, the Napo, and the Morona, and which, acc6t‘d}i}g to 
M. Humboldt, probably result from the lateral action of the vol¬ 
canos of Popayan and Pasto. 


I, 

Volcanos of Asia, 

FMnirSf in Persia. 

Tourfan, central region of Asia; latitude 43*^ 30'; longitude 
87^’ li^ 

Bisch-Balikh. —Ibid. Latitude 46® 0'; longitude 76® 11'. 
Amtscha. —Kamtschatka. 

Tolbatckick. —Ibid.; and three other volcanos more consider¬ 
able than the two last. 

Kourile hlamh. 

Nine active volcanos, according to Kracheninnikoii. 

Aleutian hlmnh. 


Four volcanos atOuininga, Ounalaska, Oninak, andOurimack. 
The last made a great eruption in 1820. 


Islands (f Japan. 

Ten volcanos. The island of Ni[)hon, which is the most 
extensive, contains three. According to the evidence of 
Kcerupfer, several of the vo'canos of Japan are subject to very 
violent eruptions. 

Islands of hieoti~Km:u. 

The Sulphur Island emitted a thick sulphureous smoke, when 
the Lyra, commanded by Capt. Hasil Hah, passed near it on the 
13th of Sept. 1816. * 


Fdhurs has been mentioned by several traveller.s as a volcano 
in activity ; but the fact is doubtful, and at any rate there is no 
evidenc; to prove that it has recently made any eruption. 

The mountains of Touifnn and Hisch-^Balikh are represented 
as continually emitting ilames and smoke. It is staten that the 
Kalmucks collect sal arpmoniac there, which they export to 
the dilherent countries of Asia. 

Avatseha made an eruption in 1779, while Capt. Clerke was 
iu the harbour of St. Peter and St. Paul. In 1787 LaPeyrouse 
aud his companiotis saw flames and smoke continually at the 
, summit of the same mountain. 

An eruption of Tolbatchink occurred in 1739. A third volcano, 
and more considerable than the two others, but of which Capt. 
Clerke does not give the name, ejected a permanent column of 
smoke from its summit. Since this, two new volcanos have 
made eruptions at Kamtschatka. 
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Oceania. 

Philippine Islands. 

Five active volcanos. Travellers have hitherto given only 
vague accounts of the volcanos of the Philippines. Albay is the 
name of that in the island of Luconia; Taal is situate to the 
south of Manilla; Fuego to the south of Luconia; Mindanao 
also contains a volcano. 

Borneo. 

Geographers agree in assigning volcanos to Borneo, but with¬ 
out stating either their number or situation with precision. 

Barren Island. 

Barren Island contains a very active volcano of nearly 4000 
feet high, which li eqiunitly ejects iininense colinnns of smoke, 
and red-hot stontis, of the weight of three or four tons. Its lati¬ 
tude is 12° If/. Its distance from tlie most eastern of the 
Andaman Islands is lo leagues ; the island is not more than six 
leagues in circumference. 

Saniatra. 

Four volcanos are markefl by Marsdeii in liis map of Sumatra; 
but as the interior of the island i.> \ ''rv hitlo known, there proba¬ 
bly exist a g' cater number. 

Java. 

The island of .lava contains a great number of volcanos 
arranged in right lines ; tlieir names and llie dates of their erup¬ 
tion are the following: 

Salak, 1701 ; eruption. 

Tankuban, ISOl ; sulphureous vapomv, 

Guntur, 1K()7 ; eruption. 

Gagak, ■ ; partial combustion. 

Cherraai, 1805} eruption. 

I.uwn, 1800; .sulphureous vapours. • 

Arjuna, ; permanent column of smoke. 

Dasar, 1804; eruption. 

Lamongan, 1800 ; eruption. » 

Tasher, 1700 ; eruption. 

Klut, 1785 ; eruption. 

Arjuna is 10,014 feet high; this mountain is not, however, 
the most lofty in the island. , 

Mount Papandayang was one of the principal volcanos ot 
the island; but it is no longer in existence. Between the 11th 
and Pith of August, 1772, after the formation of a great lumi¬ 
nous cloud, the moimtaiii totally disappeared in the bowels of 
the earth, ft has been estimated that tJie land thus ingulphed 
''■as 14 miles long and G miles broad. 
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Siunhawa, 

Tomboro, in ^Junibawa, made a violent eruption in 1816. The 
detonations were heard in Sumatra at places 300 leagues distant 
from the volcano in a riglit line. ‘ 

Flores. 

The volcano of this island was seen by Bligh. 

Danmer. 

Daumer contains a volcano. 

Datnpier, in 1699, saw a volcano constantly in combustion 
on a sinalJ island between Timor and Ceram. 

]sf(111(1 of Hamid. 

GuonouKg-Ajn, in Banda, made a violent eruption on the 1 llh 
of June, 1<S20, during whicli it ejected red-hot stones as large as 
the habitations of the native?.. Several of those stones rose to a 
heisrht double that of the mountain. 

Mo/iaras. 

In the island of Ternatc, there is a biirnin'; volcano. Tidorc 
is the name of one of these isla ids, and of an active volcano 
which it contains. 

According to geogra[)heis, Celebes contains several active 
volcanos : they do not mention their situations. 

liamruir .—Between Mindanao and Celebes, is one of the 
greatest volcanos of the globe. 

uVcic (iuinca. 

i 

Tw'o volcanos were burning, in 1700, in the i.sland of New 
Guinea, when Dampier explored the coast of it. 

r 

i\cw Ih'ilahi. 

There arc three volcanos in the Archipelago of New Britain. 
D’Entrecasteau.v saw an enijdion of tliat wdiicli is situated in 
latitude .6° 32', and 14.0° 44' of east longitude, the 21dh of June, 
1793. A torrent of lava tlowed into the sea, and formed differ¬ 
ent cascades. Lemaire aifd ^Schouten formerly saw an eruption 
of the same volcano. 

The. Anhipclago of f F.sinrUn Sa/do. —The island of Amhrym, 
in this Arclii[n'Jago, whicli Boiigainvillo called the Great Cyclades, 
and Cook tlui New Hebrides, contains an active volcano. That 
of Tanua is also volcanic. In Aug. 1774, Cook witne.ssed one 
of its eruptions. The volcano cast forth flames, ashes, and 
stones of a si/.e at least e<j[ual to that of the great boat 
belonging to his ship. In April, 1793, dThitrecasteaux and his 
companions saw a thick column of smoke on the top of the 
mountain. 
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Archipelago of the Lad rones. 

There are nine volcanos in this Archipelago; but I do not 
know if they are all to be placed in the class of those which are 
still burning. 

Sandwich Islands. 

The Mouna-Roa, in Owhyhee, appears to be, or at least to 
have been a volcano; but is it the same as the mountain of 
Mowee, which V'^ancouver has called the Volcanic Mountain. 

The Island of Amsterdam, 

The island of Amsterdam was burning when D’Kntrecasteauv 
saw it in the month of March, 17l)'2. Soim- aitribute this phe¬ 
nomenon to the effect simply of a great lire ; others have con¬ 
cluded that the island cniitams a volcano. 

I'he Islands nf the Marquis de I'laversc. 

The islands lately disc.overed by the Russian navigators, 
between New' Ce.ugia and Sandvvieh Land, (‘ontain an active 
volcano, l.'iere exists one ecpially so in Sandwich Land. 


(icncral Samman/. 

Number of active volcanos. 


Hurupe . 

(In the ('oiitinent. 

_ 1 . 

Tn the Isles. 

_11 . 

Total. 

lo 

Africa . 

.... 0 . 

.... <) . 

.... t; 

America 
Asia. .. 

. ^. r>s . 


. . . . til 

..,. 8 . 

.... 24 . 


Oceania 

_ 0 . 

_:/2 . 




_ _ 

. . T - 


tl7 

\)d 

10.8 


Before I finish this account, 1 shall ti uiurk, thotifthetwo 
Volcanos in the central part of Asia are ■ \ceptod, the existence 
of which may appear doulitful, not one wd'i be found in the pre¬ 
ceding list which is more than dO leagues from thp sea. It 
seems diflie.ult not to draw the conclusion from tliis curious fact, 
that water acts an important jiart in volcanic eruptions. 

A phenomenon erpially worthy the attention of observers, is 
the propagation of sound which precedes or accompanies erup¬ 
tions. It has been jireviously shown, that in 1<S1.3 the explosions 
at Tomboro, in Sombrero, w'ere heard at Sumatra, distant in a 
right line 300 leagues from the mountain. 31. de Humboldt 
.states in his t.'.xcellent work a circiimslani'e ne.arly as surprising. 
The explosions which unnmmced the. first eruption ofashes fvoiu 
St. Vincent, did not appear louder to the. inhaliitauts of the 
island than the report of a large camion. These exphisions not¬ 
withstanding were heard ] jri'ectly upon the I’ic'-Ajuire, at the 
conflucMice of Kio Nula, 200 lcaguo.s from the volcano, which is 
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equal to the distance of Vesuvius from Paris, The report seemed 
so well transmitted by the air, that it was mistaken for the dis¬ 
charge of artillery, and was the cause of several military move¬ 
ments in various'parts of the American continent. 


Article XII. 

A)i Account of certain Inst rumen! s formerly used for the Purpose 
of Blasting in the Bead Mines of Cofonet and Mrs. Beaumont^ 
at Allenheads. Communicated by Mr. Thomas Crawhall, of 
Newcastle-upon-T yne .* 




These sketches represent an iron instrument found in Allen¬ 
heads lead mines, supposed to have beun formerly used in blast¬ 
ing, the length of which was 2^ or 3 feet; the upper part having 
since been cut olf, there only now remain G inches above the 
bended part, which is 1| incli scjuare to the elbow, forming an 
angle of about 10'^; is of a cylindrical shape, slightly tapering 
to the other end, which is one inch in «liametcr. On the out¬ 
ward side of the angle, along the circular part, is a groove six 
inches in length, of one-quarter inch broad, and of similar depth, 
projected (it is supposed) to receive the train of gunpowder, per- 
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tainin^ to the charge: the application of which has been to 
drive it tightly into the hole bored in the rock above the powder, 
and the upper part fixed by strong timbers placed across the 
top for the purpose of preventing it being thrown out, without 
the desired affect. 

Another instrument of iron, found in the aanie 
lead mines, differs from the above, in wanting the 
square bar at top, and in place of the hollow on one 
side, is cylindrical, and has a tube, one inch diameter, 
to nearly the upper end, where it is flattened, and 
has a shoulder projecting half an inch on each side, 
resembling the head of a spear, and apparently 
intended for fixing across it bars of iron or timbers, 
to oppose the violence of the ignited gunpowder. * 

At the round end of the cylinder is a perforation 
a, communicating through the hollow tube, with 
another at h, placed for a touch hole ou one .sid^, 1 i- 
inch below the shoulder, and 8 inches distant 
from the othor end. 

A tradition exists among the miners, that formerly 
strong timbers and wedges were used for fixing down 
the charges in blasting, to hinder explosion without 
effect; but no further explanation, as to the mode 
in which this was achieved, is to be obtained, neither 
in regard to the pr(.)ce.ss of charging, jior of the tools 
used. It is highly j)robable, however, that such 
application might have been, and was adopted, for securing the 
two instruments above described. 

A series of five more of these instruments have been found in 
the same mine, of the respective lengths of 8^‘ , 10, 10.^, and 12 
inches. * 

There was also discovered, in opening sbmti old workings at 
the west end of Alleuheads lead njiat:»<, about a month since 
(Jan. 1820), a tool, formerly used, it is conjectured, lor the pur¬ 
pose of blasting with gunpowder, or rather, in forming a commu¬ 
nication with it in the ruck to be exploded. The spot.where it 
was found is in the Great Limestone there, about 40 feet from 
the surface. The latest record of this place hnving been wrought, 
was in the year 1710, since which period this part of it has been 
entirely tilled up with rubbish and fallings in of the vein, and 
only recently re-opened; when the following (see next page), 
witli some other instruments, were discovered In one of the tiutts 
in the limestone. The oldest workmen of the present day do 
not recollect their use, nor did they ever hear of such tooitj 
employed for the purpose; they seem, however, to Jiave been 
meant for it, and their application as follows:—After having 
drilled a hole in the rock to be blasted, with a chisel or jumper 
sufficiently deep, the gunpowder is put into tlje bottom of it, say 
to the depth of three or ‘four inches; next the tool sketched 





which is round at one end, one incli in diameter, with a hole in 
the centre about one-eighth of an inch, which communicates 
with another of the same dimensions, about one and one-fourth 
inches from the other end on the cylindrical side, the opposite 
being flattened from within one inch of the bottom, or circular 
end, to one-third of an inch thick at the other extremity ; this 
hollow cavity appears to have been filled with powder, which, 
when the instrument was placed in the hbh?, would immediately 
communicate with tfie charge. In this situation, it is presumed, 
wedges (of wood) were driven against the flat side of the iron 
tube, to resist the force of the gunpowder, 
when fired through" the touch-hole marked a, 
by a traivi or match laid for that pur})ose. How 
long this has been in disuse is altogether uncer¬ 
tain, even the name is forgotten : it is probable 
a century might since have passed away. 

Nearly in the same spot with the aoove, to 
which I annex a sketch, a tool of more recent use 
was found, called by the miners the stock and 
feathers; and remembered by some to have 
•been occasionally used about fifty years ago, par¬ 
ticularly in wet situations, where gunpowder 
could not, without great difficulty, be applied. 

A perforation was made in the stratum, say four 
to six inches deep ; placing two thin pieces of 
iron, called the feathers, which are rounded on 
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one side and flat on the other, in this hole, the former being 
next to the rock, the wedge or stake was driven between until a 
portion of it split asunder. , 

This wedge also was found near the same olace 
with the proceding, of six inches in length, ant one 
and one-tourth inches sc^uare, tapering to a point, 
having a hole one-fourth inch square, dirough it, at 
one and a half inches from the top; this, according to 
the reports of very old miners, was intended to receive 
a smaT rod of iron, by which, one man held, whilst 
another drove the wedge; but not used during the 
life of any present workman. 

At what period the present method of blasting was 
introduced into these mines cannot be ascertained. ’ A person 
now residing there, recollects to have heard his father (who died 
thirty-nine years ago at the age of sixty-seven) say, although it 
took place before his time, that prior to the pricker and drive-all 
being used, it was so hazardous an experiment, that two men 
were specially appointed, wluKse province it was to visit the dif¬ 
ferent workings, for the express purpose of charging and blast¬ 
ing, after the holes had been prepared. Another, wdio, as well 
as his father and grandfather before him, has been a pickman 
for sixty years past, has a faint remembrance of hearing very old 
men say, that formerly slcmples were employed, but has no 
knowledge -^s to the process, nor ever .saw any other mode prac¬ 
tised than the present; but that the stock and feathers hud been 
in use during both the lifetimes of liis father and grandfather. 



Artici.f XIII. 

Inquiry how fur the Opinion!! geneni/ly entertained of the Inuti- 
tity of Observations if the Eclipses of JupiteEs Third and 
Fourth Satellites, are well or ill founded. By J. Sduth, FRS. 

(To the Editor of the Annals of Philosophy.) 

t 

DCAR 8IR, Ulackman-itreet, Feb. 2S, 1824. 

To the advancement of natural knowledge there is probably 
no one thing so inimical as prejudice, and perhaps there is no 
science, which hussuflered so much from this common enemy to 
all, as has astronomy. To enumerate* the various niischieis 
which this busy fiend has inflicted upon this peculiar science 
would be foreign to the present purpose. Suffice it to say, its 
baneful effects have been not only felt by physical, but also by 
practical astronomy. 

After the discovery of telescopes (as inightbe expected), we find 
them employed upon Jupiter and his satellites, more than upon any 
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Qiher object. Thepheijoraenftof fourmoons were naturally intereet> 
ing,nor was the inquiry unattended with important consequences. 
The velocity of Ughtrepaid the labours of Roemer, and the eclipses 
of the satellites"opened a new, easy» aud at that time a compa¬ 
rative accurate mode of determining the differences, of longitude 
of distant stations. Hence astronomers were taught to look out 
for these phenomena, and their observations became recorded: 
in proportion, therefore, as the opportunities of observing these 
eclipses were more or less frequent, were they supplied with 
means of improving their tables ; ,till at length something like 
accuracy was arrived at, as far as relates to those of the first and 
second satellites ; to this also we must add another cause which 
will be found in the nature of the instruments at this time em¬ 
ployed ; for the rapid motion of these two satellites is such, that 
the intervening period between their first entrance into the 
shadow, and their complete obscuration by it, is short; hence 
telescopes were hble to give something like uniformity to the 
observations of various observers—in short, theory and practice 
assisted each other. 

But not so with the outer satellites ; eclipses of them were 
comparatively of very rare occurrence, and the lime of their 
entering the shadow till their complete obscuration being many 
times greater than in the case of the two first satellites, the 
observations became more difficult; and the instruments were 
inadequate to the purpv)ses for which they were now wanted: 
observations, therefore, ofditierent observers differed considera¬ 
bly with each other, and theory and practice were everla$twgiy 
at variance. Hence observations of these satellites came into 
disrepute, and almost into disuse. 

At length, however, in the preface to a work entitled “ Tables 
Eclipiiques ties Salellites he Jupiter,'’ the monstrous discordan¬ 
cies between the existing observations of the eclipses of the 
third and fourth satellites were dwelt upon, with considerable 
energtj, by tfie celebrated Helambre ; and, perhajjs, to the senti¬ 
ments expressed by ihis great man, may we trace the principal 
cause why. at the present moment, observations of the eclipses 
of these two satellites are almost <feueratlif neglected. When, 
however, prejudice seems distributed by one whose name, like 
that of Delambre, is never mentioned but with respect, does it 
become dangerous; and more and more imperative is it, upon the 
humblest labourer in science, to point out the errors which it 
leads to—this must plead my excuse for the present communi¬ 
cation. 

, As the work to whieh I allude, may not be in the library of 
every practical astronomer, I shall quote from it some of the 
passages calculated in my mind to prejudice observers. 

Page 61.—Having alluded to some trifling equation which 
might be applied as a correction to his tables of the third satel¬ 
lite. He says, Je n’ai pousse Texamen plus loin; mais ii 
paratt eu r^sulter que cette equation he s'acQorde pas plus avec 
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robaervation qu’avec la th^orie; et ai la tbeorie eat imparfaite, 
s’il reste a 4ecouvrir quelqu’ inegalitfe sensible, elle depend dn- 
moipa d’un argument tout-a-fait different. Ce n’est pas d’ail- 
jeurs sur quelques observations isolees qu’il faut chercber a recti¬ 
fier des tableij fondees sur 140 ans d’observationa. A la verite, 
toutes ces observations sont incertaines ; mais celles qu’on leur 
opposerait ne sauraient etre beaucoup plus sures; eti’on encon- 
viendra sans doute, quand on verra Messier et Mechain, dans la 
ineiue ville et presque dans le merae quartier, tons deuJt munis 
(I'excellens instrumens et d’une vuc excelleute, ne s’accorder 
cependant qu’a quelques minutes pres sur la nicme eclipse. II 
est evident, de menie, que pour les differences des meridiens, on 
ne peut se tier qu’au premier satellite ; les autres ne sont guere 
bons qu’a eclaircir (juelque point de physique celesttj; le pre¬ 
mier satellite est le seul qui puisse etre vraiment utile aux astro- 
iiomes et aux gcographes. Mais ce satellite lui-meine peut-il 
s’observer uvec une precision bien parfaite / Quel astronome 
osera repondre de sur Tobservation qui lui paraitra laite dans 
les circonstances les plus favorables ? lui rassemblant les obser¬ 
vations faites ]|)endant cent ans u Paris ct a ( heenwich, on ii’a 
pu trouver qu’a 10''pies la diliereuce entre les deux meridiens." 

Page 5o.—lie says, “ D’apres ces remarques, le calculateur 
njouleia s’il juge a propos, 18 a lO" a toutes nos epoques du 
troisicme satellite; mais nous summes loin de lui garantir Tex- 
actitude de cette correction ; et one lout eii ellet 18" pour des 
observations cpii ne sont presque jamais smes a 2 on 3 minutes?" 

Page 49.—We have observations of iiumeriiioa and emersion 
of (bo fourth satellite recorded,'^' and thus spoken of; “Pour 
Cette deruiere eclipse, les astujuoiues de Paris ditferent entre 
eiix do 3,;, sur chaipie phase," 

Page .>1.—Speaking of eclipses of*(he i'ourth satellite, he 
says, “ Je trouvo entri? les observations d’une ineine eclipse des 
differences qui vout a 7, 8, 10, 12, et l-P; et ce fju’il y a d’dtoii- 
luiut, e’est (pic ces discordances euomu'> ne houl pas toutes vers 
les limites. .Feu trouve une (pii est de 29',lo", mais la demi- 
duive calculi-e n’litaitque de 10".’’ 

1. We are not told what instruments Messier and*Mcchain 
(mployed, wliether inmiersions or emersions were observed ; nor 
do we know any more, than that their observations on the soiiw 
eclipse differed some minutes; lienee therefore the statement 
only proves, that difierences of longitude could not be gotten by 
reference to the computed tables. 

The assertions that differences of meridians can only be pro¬ 
cured by the first satellite ; that it alone epu be D'uli/ useful to 
astronomers and geographers : the confident tone in which oui' 
illustrious author asks, What astronomer will dare to answer to 
10 seconds for the accuracy of on observation, which he shall 
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deem made under the most favourable circumstances, cannot be 
read without making a deep impression on the mind of the 
reader. We must, however, remember, that these sentiments 
were founded \ipon comparison of all the observations of eclipses, 
which had been made from the year 1()62 to the year 1802; and 
there will be little difticulty in believing that the chaotic mass 
would fully justify the assertion; for among the earlier obser¬ 
vations immense discordancies would naturally be found ; but I 
feel little hesitation in saying, that the observations which have 
been made since the year 18()2 would be far more than sufficient 
to entitle the accuracy of the assertions, as I'ar as they relate to 
modern observations, not only to he disputed, but even to be 
disproved. Observations made during 100 years at (lieenwich 
and Parijs, did not determine the diflbrencji of tlie two meridians 
nearer than 10 scennds. Put observations made during seven 
months in Blackman-street and at Thishey, gave the dilfcreuce of 
longitude to 1? hundredths of a second. 

2. In a table which nil! be given presently, tliere are three 
observations of the third satellite, each coming far within two or 
three minutes of the truih ; we shall also produce observations 
of eclipses of the fourth, liable to intinitrly less error; hence 
I cannot coincide with our author, in the justice of his remarks, 

3. From the recorded observations of immersions and emer¬ 
sions of the fourth satellite, it is evident enough that the incon¬ 
gruities are considenibh.'; and it examiuerl, as our own will 
hereafter be, tliey are found irreconcilable- ; hence su[»posing tlu! 
same observers, the same instruments, and the same weather, 
at each statimi, both at the tmnu rsiuu and (-mersion, we may 
safely infer, that the telescope's were h.mg and unmaiuigt'able 
and consequently would atlbrel results incon'^islent not only with 
each other, but with thoKseIvcs, 

4. As to the imuKm.se diseiordaneies betw een the observations 
of the same eclipse related m the last paragraph; they do b/z/cc/Z 
place the'observers and their instruim-nls m the back groumi ; 
for it would be difficult l,o viccoimt why the observed periods of 
immersion or emersion shouhl differ laarc than the time which 
the satellite requires to travel through -a p(tvtion of space, equal 
to its own diameter. 

On consideration of these passages then, T am induced to 
apply the sentiments tlu;y convey, more to the earlier observa¬ 
tions, than to those of modern date; still tJicre can be no doubt 
but that an inmu'iise quantity of the latter will he necessary, to 
invalidate the munslrons inaccuracies of the former. An t.ibser- 
ver, however, of the present day, will, 1 think, let his na pect for 
'the name of Delamhre be great as it may, liave some difficulty 
in supposing, that similar incongruities would attend observa¬ 
tions of similar phenomena, non that tehiscopes are better made, 
and what is almost of as much impoi tance, better nioanted. 

* Wlien it is known lliat they were from 15 to SO feet in focal length, there wilt be 
some difficulty in arriving at any other conclusion. 
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That observations of eclipses of the fourth satellite, are the 
most incongruous it would be silly to doubt, and unless the 
immersion and emersion can be procured, they uannot without 
much difficulty be brought to bear, upon any useful point. The 
difference of uie telescopes employed will alway need a correc¬ 
tion j this may indeed be found by previous comparisons at the 
same stations; but as the dissimi/ariti/ of the weather at the 
places of observation will materialhj iniluence the results, when 
only the immersion or cuunsion be observed, an equation is 
wanting, not so euA/Vi/ to be found. FortnnaUdy, however, the 
immersions and emersions of this, and the thiril satellite, are occa¬ 
sionally observable within a space of time little more than tw’O 
hours ; let us, tiiercfore, inquire a little int<3 this matter. 

SVe have already noticed that the fourth satellite having 
entered the shadow, i^ a very considerable tinu* before it becomes 
lost in it; hence its disapj)ear;uie<'. will be extremely gradual ; 
let us suppose that during this time it passes through three dis¬ 
tinct gradations of lustre, tiiat at the first, it resembles the small 
star of ^ Ursa' i\laj<»ri.s ; at tin; second, the small siar of Polaris ; 
and at the third, the small star of x byr;r. Let us thei\ have three 
telescopes; the one uIjIc only to show the small star of ^; the 
second only that of Polaris ; the third adecpiate to show the 
small star ol'aLyia'. On a tine night, all tlu' telescopes show 
their respective objects very'vail—. ay if lit o’clock; provided 
the stars ha .a* coiisRh rable altitmle, and the weather be (ujually 
good, why should they lujt show them eqnallv us wtdl at 12 
o’clock ! it would pu'//le must persons, I think, to determine ; if 
-so, proviiled the analogy hnld good, why may not the evanes¬ 
cence, and re-appearauee of the fourth satellite he observed, 
vvitliin reasonable limits ! I confess J s*,h’. no reason. I know it 
is said, an <.»bserver will have an impression left on Jiis mind, that 
the satellite continues visible wlien ir r/v/.Y// is not so; but tills 
is not distinctly proved ; and again on tiu' emersioic, knowing 
the point at which lie is to look for it, Im thinks he sees it ear¬ 
lier than he actually does; this again ;s iu>l proved: wo will, 
however, allow them liolh, and we shall be as if they Vere not 
allowed at all. The only difference between the three telescopes 
would be, that A would give the iuuneision tY/r/ier than B ; and 
B sootier than (J. And at the emersii^n, A would show the satel¬ 
lite /(tier than B,and 1» laler than ('; circumstances, as we shall 
hereafter sec, not of the /east importance. 

Entertaining then sentlnnuits such as these, 1 determined on 
the first favourable opportunity, to observe the immersion and 
I'luersion of the fourth satellite, with every )ws'<ihfe care ; and the’ 
first day of the present month enabled me to do so. .Jupiter’s 
iiusridian altitude was about (12'’; the immersion ()ecuiTed when 
die planet was P' d P east of the nnuidiim ; tiu' eim;rsiun when 
If was 34 minutes west of it. The ineimuanda relative to the 
observations, as entered in the Journal at tin' time are as follow; 
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" Prior to taking the transit of Aldebaran, the five feet equa¬ 
torial was placed upon Jopiter, and immediately after the transit 
had been secuted, 1 went to see how matters were going on; the 
fourth satellite was at this time about the splendour of a star of 
the ninth magnitude, and of a light blue colour. The night was 
remarkably clear; I determined to remain at the instrument as 
long as the satellite continued visible, which, according to the 
Nautical, would be at least a quarter of an hour. To make my¬ 
self comfortable, therefore, I placed some blocks of wood noon 
the double steps, and took my seat very quietly : the lights, 
except that at the clock, were all put out; it continued diminish¬ 
ing in lustre till 4'‘ !J4'57'^per clock, at which time I could see it, 
no niore^ I observed it of the hrightness of the small star near 
« Lyrae for more than a minute. 

“ Emersion of the fourth satellite (observatory darkeued as 
before) at ti'‘ 4 a' o" per clock. 

“ At 6'' 45' abemt as bright as the ])nlc star. 

At 6’’ 52' had not half the splendour of the dullest of the 
other three which were visilde. Enable to spare more time, 
further observation was given uj).” 

Greatly satisfied with my own observatiotis, 1 was in liope.s 
that the extraordinary fineness of the night, would have rendered 
correspondent ones, at various stations, almost eeitain ; but iu 
this 1 have had the mortifi<'.aliou to lind mys(;)f disap[)ointe(l. 
The only observer who, as far as 1 have asc('rtaiuc<l (and 1 have, 
made very extensive inquiry), was similarly engaged with myself, 
is to be fomid iti t.'ol. lleaufoy : it is however indeed fortunate 
that it wa.s he. My opinion of Jiis observations of the eclipse.s 
of Jupiter’s satellites, has long been before the public',; so that 
1 cannot now be suspected of commending his accuracy, merely 
to suit my present |mrpose. 

My observations mad,e with the five feci equ-atorial, the object 
glass of it!S telescope has 64 inches focus, and 5^ inches clear 
aperture; power 1T3. 

Col. Ijeaufoy’s telosco])e has an object glass, precisely of the 
sanm diameter, but of 56*5 inches focal length: it is mounted 
on a veri/steady stand, but not cqmloriulhf. Magnifying power 
used = 86. ^ 

Prior to observation, he excluded all light from his observatory, 
except what was sufficient to enable liim to distinguish the hands 
of his clock. 

Longitude of Blackman-st reel observatory. .. = 0' 2T7G" W. 

. Bushey'.s= 1 20'93 W. 

DifF. of long. Bushey to the W...= 0 59‘17 

Blackman-xtrcct Observations. Bushey Observation*. 

Immersion 4'^ 95' 3'89" Immersion 4*' 32' 27'09^ 

Emersion 6 43 1T89 Emersion 6 43 50*46 

(Sidereal time at each station.) 
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Now if we add the difference of longitude to the Bushe^ obser¬ 
vation of immersion, we shall have in fUackman-street ttmey the 
instant at which the phenomenon was observed at Bushey •, and 
the diffcren‘>e, if any, between this and the Blackman-street 
observation, will show the time by which the satellite was seen 
longer, at one station than at the other. 

4*' 32' 27’09" =ai Immersion at Bushey. 

+ 59*17 = Difference of loncritude. 

4 33 2G*2G = Blackman-street time wlnm the immersion 

was observed at Bushey. 

4 35 3'H9 = Immersion at Blackman-street. 

•f 1 37-().3 n= the time that the satellite was seen longer at 

Blackmail-street than at Bushev. 

A mere ins[)C(;tion of tlie times shows, that the diO'erenccs are 
tonsiderabk': lei us sei! if they are n’conci/cdhk’. As the tele¬ 
scopes at the two stations ar<j nearly similar; as the same pre¬ 
caution of exchuling adve-ntitions light was enudoyed at both ; 
we must .se<ik for the cause of the discrepanev, <“ither in a clearer 
atmosphei’i'at one observatory than at the other—in a greater sen¬ 
sibility to minute parti<’!es of light, which <uie (jbsener has than 
the other—or in the .'^iijicrior steadiness of the on<; instrument 
over the other. As t<i dilferonce of atmosphere, we have no 
]irooi that there was any ; indeed the probability is in favour of 
Bushey; it being situated /i/c froiu any iVe'^inmtf'd neighbour¬ 
hood; while tlie Blackman-street observatory is surrounded by 
buildings in everj/ direction. As to increased sensibility to small 
particles of light, we have no guoti grounds to suspect that one 
observer possesses this, more than tlie other, lienee we arc left 
to the only rcinaining source of diserej);'iu;\, nanu'ly, the greater 
steadiness which one instrument has lii.iu the olhe.;; and this 
there can be no doubt the Blackman-street ii>strument possesses : 
it can be moved in right ascension by the finger and thuqib; a star 
may be kept liisectcd by one of its micrometer wires any reason¬ 
able time ; nor will any tremidoiis motion be communicated tC 
the star, although a power of 500 or /.iOO be employed. Hence 
the experience of daily observation would authorize us to declare, 
Cfcferis paribus, that in Blackman-street the immersion ought to 
be seen later than at Bushey ; perhajis also the trifling diflerence 
of focal length and magnifying power of the Blackman-street 
instrument may contribute some little to jtlie result; which is, 
that the immersion wa.s seen later in Blackman-street than at 
Bushejr by B 37-fl3." 

But if our reasoning be correct, the emersion should be seen 
earlier in BIackmaii-.street; and if the weather at the emersion 
be the same, at each station, as it was at the time of immersion, 
I>y aa much as the immeision was seen later in Blackman-street, 
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should the emersion be seen earlier; a little allowance being 
made for error of observation : let us see if it were ao. 

6** 43' 50*46" = Emersion at Bushey. 

4-59*17 = Difference of longitude. 

6 44 49'd3 = Blackman-street time when the emersion was 

observed at Bushey. 

6 43 11*89 = Emersion at Blackman-street. 

— 1 37*74 = the time that the satellite was seen earlier at 

Blackman-street than at Bushey. 

Hence it appears that the emersion was seen earlier in Black- 
nian-stree.: than at Bushey ; and by an interval of time agreeing 
with that by which the immersion was observed later ^ to 11 hun¬ 
dredths of a second. 

Let ns now see how far the results can be converted to prac¬ 
tice// utility—to what degree of accuracy then, will they enable 
us to determine the difi'crencc between the iiieridicns ot the two 
observatories. 

Im. at Blackman-street = 4'' 35' 3*80" 

Bushey..= 4 32 27-()9 

Hence diff. of longitude — 2 36*80 Bushey to the W, 

Em. at Blackman-street = 6^ 43' 11*80" 

Bushey.= 6 43 50*46 

Hence difl'. of longitude* = 38*57 Bushey to the E. 

]?!(ow 4- 2' 36*80" or W. 

- 0 38*57 orE. 

2)4- 1 58*23 W. 

Difference of longitude .... = 0 59*11 Bushey being* to W. 
But known difference .....= 0 59*17 

Error of observation ..= 0 0*06 at the two Stations. 

Consequently the dift'ermcc of longitude, between the two 
observatories of Blackman-street and Bushey, is ascertained to 
six-hundredths of a second ; a quantity therefore w hich we must 
consider, as the error of observation at the two stations. 

But some time since, the difference of the two meridians was 
found by the same observers, with the same instrurntnts, and the 
results will be shown in the following table;— 
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Difference of longitude of mif Ohservatori/ and Col. Beanfofs, 
by Observations of 14 Eclipses of Jupiter^s Satellites, made at 
our respective Stations. • 


Observations. 


(\>1. ItesAifoy's 
Observatiotw. 


Pifference of 
Ijongitude. 


1821. 


Aug. 4|linm, 2 Sat. 

11'‘ 

5' 

2a* 80'' 

ll" 

4' 

31" 

0' 

.55 80"W 

ItSllmm. 1 

12 

0 

8*()9 

11 

58 

53 

1 

15*0‘» 

Oct. 24|Fm. 3 

10 

35 

8*40 

10 

34 

22 

0 

40*40 

284rnm. 1 

9 

10 

40*70 

9 

9 

5! 

n 

49-70 

Ndv. 4;l'an. 1 

11 

0 

40* <83 

11 

fj 

li) 

1 

21*83 

2()|Em. 1 

9 

25 

20*20 

9 

24 

34 

0 

,32-26 

27 

Em. 1 

ll 

21 

4*50 

11 

20 

19 

0 

43’3G 

29 Em. 1 

5 

49 

53*00 

5 

10 

13 

0 

40*00 

29iEm. 3 

(■; 

42 

49*03 

0 

‘12 

•8 

0 

41*03 

Dec. 0 

Em. 1 

7 

45 

55*10 

t 

45 

20 

0 

35*10 

1822. 










Jail. 14iEm. 1 

fi 

23 

40*48 


22 

27 

1 

13*48 

29!Em. 2 

0 

5.J 

45-30 

G 

54 

15 

1 

.30*30 

Feb. 23jEm. 3 

! 

8 

20*90 

7 

r* 

/ 

13 

1 

13*90 

March IjEm. 1 

() 

57 

30‘-(;o 

0 

50 

27 

1 

9*00 


Mean differ. oF lou”;. oftlu; two < >bser\ iitories ,. = O 59*34 
Known diilerenrc of the two < tbservatories .... — 0 59*17 

r.rror ofobst-rvation at the two Stations . . _=0 t)*17 


Tims it seems that 14 obsf rvations, nine of the first satellite, 
two of the secondhand three (»f the thij-d, ^ave the tliil'erence of 
lon<ritnde to seventtH'n-lnnnlretlths of a second, ami that it was 
the work oi' seven nionlhs; while in the oltsersauuii before nar¬ 
rated, the acotiracv is l/iiec finics as vm* :o, and is olitained in a 
few minutes more than /irv /lonrs. Sonu- perhaj^s w lU contend, 
that this acenraev is the otl'sjn'ing of accident; it is however at 
least as ]nohal)le, that accident has had nothin^ at all do with 
it; on the same sn|j^)osition, and with equal jjlausihilitv, might it 
he urged that accident has })re.vcntetl accuracy in each of the 
14 observations, principally of the fiironritc satellite; the two 
neare.st of which to accuraev, are 59 or UK) times more remote 
from it, than are the results of those ohservalious, which are the 
Innnediatc objects of this communication. 

From this how'ever let it not siqqn^sod, that I imagine 
equal accuracy w'ill always be procured ; ;ln observer niay and 
occasionally docs obtain the right ascension of a star by one 
wire of his transit instrument just as correctly as if he emj»Ioy 
the live or the seven; yet he must not suppose he will ahvays do 
it; just so with the ob.ser.vations of immersion and emersion I 
have alluded to; all I contend for is, provided the same care— 
the same instrument—the same, magnifying power—the same 
New Saies, vol. vii. q 
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precaution—the same observer—the same weather—be used, 
found, or employed, at the various stations both at the immer¬ 
sion, and subsequent emersion, that the results so far from 
meriting obloquy, will probably be far more accurate than 
any two eclipses of either the first or second sateKites—and if 
what be stated prove true of the fourth satellite, it cannot be 
otherwise of the third. 

But in the instance we have dwelt upon, only two observers 
were concerned; further observations therefore should be re¬ 
curred to—those then whose stations relatively to Green¬ 
wich are well settled—whose instruments are well mounted, and 
whose time is well known, will do an essential service to prac¬ 
tical astronomy, by observing the immersions and subsequent 
emersions* of the third and fourth satellites whenever they are 
visible—they should be at their telescopes some eight or tea 
minutes before tlie phenomena are expected ; should take every 
possible care that the immersion ami emersion be observed 
under similar circumstances—ami should note at the time, liow 
far the weather at the eimusion coiueiiled with that in which 
the immersion was observed ; nor will the relative splendour of 
such other satellites, as may be visible at the two periods, allow 
an accustomed eye much difilcidty in deciding. 

I have dwelt upon this sulqect perluqjs longer than some will 
say, its importance warrants—two marked iuslances of the 
injurious eU'ects of the <)| hiions gem.rally entertained agaitisl 
observations ofthe fourth satellite hav<; however recently prt;seuted 
themselves—One individual many years an accuiate and assiduous 
observer assures me, that in consequence of [irejiulice, he never 
looked out for au eclipse ot' the fo.urth satellite in his life.—And 
another astronomer did not observe the very eclipse here so 
often referred to, “because of sentiments he entertained founded 
on Delambre’s statements.”—iVor are the individuals referred to 
of any mean iinportam;e—the latter is well known as the author 
of many useful astronomical puldications ; whilst to the 1‘ormer, 
practical astronomy owes greater obligations, than to any person 
in existence. 

To remind observers a table is subjoined giving in sidereal 
and mean time the predicted immersions and emersions of the 
third and fourth satellites dttViug the next two months, and should 
the weather prove favourable, J have little doubt the result 
will show; that the opinions generally entertained ofthe inutility 
of observations of eclipses of the Third and Fourtli satellites, 
originate in PUEJUDICK, and terminate in ERROR. 

' ' Sidereiil Time. Jlfcan Time. 

March 2. Immersion third satellite .. 8*' 0' 18' 

Emersion. 11 13 12 30 

April 8. Immersion fourth satellite .. 9 13 8 4 

Emersion.12 () 10 58 

It is almost needless to say that vdiere the satellite is lost at 
the injniersioii, it may be looked for at the ciuersiou. 

■ jAMfib South. 
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ARTICI.E XIV. 

Anai-YsH-s oi Hooks. 


Philosophical ’J'ransartioHs oj the. lloi/al Society oj London, for 

1823. Part IL 


(C'lntintird fro'ii )). i 17.) 

XXI. Second Part o/ the paper on the Ncrrr'; o/'the Orhit. Ily 
CU>arlt‘S lioll, ICs(j. (.'(jimuunicalorl l;y Sir iiuniphiy Duvy, Bart. 
Pros. BS. 

'I'he followiii”' oxtruot iVoiii tiio cfinciiKiiuj, s>.o.;oa of i*liis paper, 
^ivt^s the g'onorai rosults of Mr, lloll’i^ lavo-'i iii'aijoii (»1 the nervo.s 
ot the head 

“ 1 li<tj)e I have now iiiirasoiled the iiitiie<i(‘v of the nerves of 
the lioud, and have* coireelU assi‘_;ned to eiieii nerve its proper 
olhee. In onr hooks of Analoniv, tlie lu rves ai'r uimil)ered 
accordiuui; to the method ot W liiis, an arianLiemu-nt which was 
made in i^noiance ot the di'-tinct rimeti(»ns ot tlie nervals, and 
niereiv in eoi resjjondence uilii the. tUiiur of siieei-ssion in whicli 
they a|)poar on dissection. 

'flic (ii'st, ner\e is pio\ide(i \tUo a seiisilnhiy to elUuvia, 
and is properlv calhal ollaclorv nerve. 

“ I'he second is the optic nerve, aiul all )'ai[)ia ssions upon it 
e‘\cile onK sensations ot liyhf. 

“ 'I’he thini nerve ^oes to the innscles of the eve soiidy, ami 
IS a volnntarv nerve tiv winch the eve is duecled to objects. 

“■ 'file fourth mave perjonus tiie luseusi’nie ; i .i\• isinc'nit'tions 
of the cveledl. It, eonihiiu's the moiuae tie- eyt.hul! and 
eyelids, and connects the evi' wnh ;.>e e -o.ia.oi v svsteni. 

‘‘ flic filth is the nnivei'.d neivf of '• -.nion tne hearl and 
face, to the skin, to (he stii i'ace, oi tie M , 1 iic (.a?>!les oi the 
nose, tin; mouth and loiipii..'.' 

“'file sixth uerva; is a musi’ulav aiul voluntary lUfiveol the 
eye. 

“ 'file fteventh is the aitdilory nerve, ttml the division ot it, 
called portio dura, is (hi; motor luaVe ol the lata; and eyelids, 
and the respiratorv nerve, and th.il on which tlu; cx[jression of 
the fac-e (le[)etids. 


' “ In this view nf tin- tit'iti nervi', I ti.ivi; not ttnuhod n|)on its ves, inhliino' Ui ilu' 
spinal uiTVc’s. 15ut if wc lu.il aM'onilisI fiom tin- univi.k'ee.nm ot’ tin' '.|'ij-,;il iioiv,> to 
tht iiLTva's of tlie lirait, vt-i' slioiilii tltoti liavi- soon ilio lii’tlt was tlio ■jiin.il novo >ii 
till’ liout ; that it Isitl a i^aiij'lion at its mot, a tloulilt’ oiiijin, ;iinl troiii ii-, jjowt'r ov,.-!- 
tht: imisclivs of thf jaws and niasiicalion, that il \t ,e a dot Ido laas*'ii . I'lnu iioii, bitia' 
that nerve wiiivh bestows sviisitiility, at tbo sauiv tiiUL’ that it sviids tii.oivlivs tit tin.- 
original tmisfli s ; that is to say, to lh.it id.iss of nuisi lis Mliiih arv ii ioiiion U) auiuuds 
in eveiy gradutiou, in all llivse respects it ics.niihlc* the sjunal n.'i'vcs, 


Q 
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“ The eighth, and the Accessory nerve, arc respiratory nerves. 
The ninth nerv(' is the motor of the tmigue. 

“ 'J’he tenth .\s the first of the spinal nerves \ it has a double 
root and a double otlice ; it is both a muscular and a sensitive 
nerve. 

“ IJad I tak('n tlie nerves of any otlier eonijilex organ ratlior 
than of the eve, 1 should have had an easiie’ task. If I liad 
taken the nerves of the tongue, I should have Ix^en able to prove 
by experinu-nt, and in a manntir the most direct, tliat the threi- 
nerves belong- tii three di>tinet 1 nictioe.s, and stand related to 
three ditfereiit elasses of jiarts. I could have sliovvn that lasli' 
and sensibility belong- to tlie olliee of ihe lifth ner\e, vi>luntary 
motion to tin' nintli, ami deghiliiion to tin- glossopbarvngeal 
nerve of the tongue. ’ 

XXll. An ylcmnnl <>l lAju’r/nn-nis nifide itiUi on Inro/iohlc 
Venditlnni ot \cn' Snnlh 11';//^ by Alajor-ti(.'neral Nir Thomas 
Brisbane, K(.'ih (’oiuuuniieaii.'<l bv (Japt. Jh iirv Kaler, 

FllS. in a l.etler to h>ir llinnpfny !)avv. 

1'he following- are llu; residis of l.iu’sc-c;\peiiin( uts,’-as gi\en by 
Capt. Kater;— 

‘‘ If the mnnber of vibrations resubmg from Sir Thomas Bris¬ 
bane's experiments at l^mainalta be <'omparod with the mean 
number of vilnalirais made by tie- pendulum at hondon, we shall 
have 39'07(i}jb inclu s lor the lenytl! (>t'tbe pendulum vibrating 
seconds at Paramatta; '.)0.7‘27o I lor tin- ilnnlmition of gravity 

from the poh- to tli; erpiator ; and for the vesuKing eom- 

jiression ; the length of tin- pcniluiinn \ibiating seconds at hon¬ 
don bii’ig takiu at ineiies. 

“ Tin; expei'imeols at I'aramalia 1 euig eeunparid with those 
made bv nu- at I'n-'t, in latitude d(P-l.‘/ '1'^'' north, gave-(Xld;hit).’> 
for the diiniimfion of gravity fioin the [)o!e to tlu; (.(piator, ami 

-~ for the |■e^ul(ill^■ conii)i'( s>i:in. 

“ If Air. Dunlop’s exjierinn.ids ai Paramatta lx- eompaia-d 
with thf)se,nvade at h(»ndon, \\c tibtuin d'.i-<)7 7.''i 1 Idr tin- length ol‘ 
the seco'nds’ pendulum at Pavamail-.i, -(iOb-hfdK lor the diminution 

<d’gravity from the pole to tin; eipiator, ami b'r tin: e,om- 

pression. Or, < (unparmg Afi-, Dunlop’s experiments \\illi those 
made at Pnst, we have '()t)d.‘)-2!>-J for the diminution of gravity 

fiom the pole to t.hr- e([imtor, -and Ibr tin; resulting- com¬ 

pression. 

The compressions here deduced must not as yet he deemed 
conclusiv(;; for it is well known that a very small alteration in 
the number of vibiatious madi; by the pendulum would occasion 
a c,oii.sideral)le difl’orence in tin; fraction indicating tin; compres- 
suin. d'he indelaligahle/eal of Sir Thomas Brisbane will, how- 
ever, no dotibl soon furnish additional dat-a.” 
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“ P. S. I may hero take the npportunity of correcting an 
error in the “ Ac^count. of bA'periments for ilRtermining the 
N^ariation in llio heiigth <if the r'oiulnluiu vibrating Seconds at 
the jirincipal ^Stafions of the Tiigonoinetrical Survey oi Great 
Ihitain.” 

In the jirst series of ol)Kerv';\iioiis innfle with tlio repeating 
e'ircic for tlie latit tide ofCUfton, P - been applied as iho 

eorreetiou for llio !ev( 1 instead of llpfi'’ '2' 21d)'’b Iho 
reuniting latitude, when t!ie }/iO[)ei’ ('urn ( non is made, is 
.’•b 27 •j-ldt-b'’ instc'ad of 7d> ' 27' -Iti'bd '. and tin- 'greatest dii'llM’- 
eiicf; bolween (In; (i\c in(!e[)end(id, latitude" ol t htton 
instead of .>24".” 

Will, (hi I he hi/ilii \ i/i hi/inii nl'lhr f {n> fil iind Dipping 
Neer/A’s'. Ilv Ib'fei liurlow, liisip i lvS, 

All ubstraet of t!ii> paper mil be found in the iireseni number 
ot the Antn//s, at p. i fill. 

.\ X I \ . On the Diitiinil DciiitUo//'' e/ /Ar IImiiihiinl heed/e 
I' hen iindv/ /he Influence nf Mngnrl'>, Py Sanun. ! Hunter Chri.s- 
iie, l'7s(j. .MA. I'eHow oi ill'' ( aiubndge idiilosophieal Society: 
oi'the iiovil Mihtaiv Ae-adeinv. ('omiumiieatcd by Sir Hum- 
jdiry l)av\. 

< bir present linnl-^ will tnu pirnnt ii> to 'joe any aeeount of 
tins evtended papi'r, oeeupviiiLf '0 ji 'L ; but v.e sliail probably 
devoU.' a, separate artielc to that puipei'-e, 

\X\’. On Dxsil >shelh. Pn l.euis \\ (■'.ton Ddluyn, jjsq. 
I'IJS. in a |/'(,fer to Sir 11. Haw. 

4’his jiajicr we have rejinnt'4 eiitiie at ji. 17 7 

( 'I'o lit I tiiitniii'. il.) 


Autk lj; XV. ‘ 

f 

y ■ o/ .i^liifii'niiiih ‘if ove-'s. • 


i:o'i 1 . so( 1 i. r . 

dini. ir).-—Alessrs. .1. II. \4\!,in, a*id .Aiii’liae! I’ai'mlay, \\»n'e 
I’espectii elv adniitteii heilows I'f till' Societ \ ; and the reading 
et .Me>srs. Hei'sehel and Souili's '• Oio^ervaf.ons on the Po'^i- 
lions and Distances of l'liree Hundred and haghtv Doni.ile and 
I'viple l'i\ed Stars,” was resumed -.lud conebuled. 

dan.22 .— Hr. Cb Scudamore vras admi’ted a I'ollow ol the* 
Society ; and the following |.iaper Mas read : 

“ On a Mode of jirevcnting the Corrosion ol Copper-Sheath- 
iiig, by Sea-VVati r, m Ships of War, and other Ship.-'.” By Sir 
Biimphry Davy, Bart. P1\S. 

1 he adenlion ol the President leaving been drawn to this sub¬ 
ject by the Commissioners ot tlie Aavy Board, lie instituted ii 
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series of (ixperimeuts upon it, und has discovered a simple and 
ctfectual iuode,of remedying the evil. Copper, wlien immersed 
in sea-water, however pure anil malleable it may be, becomes 
covered wilh a coat of a green s-,ubmmiale, a sort of rust, which, 
when washeil oil', is succt'eded by a similar one, and the process 
continues nnl.il the metal is coijipletely deslmycd. 

It was evident tliat no alteration which I'-ould be etl’ected in the 
copper would inevent its corrosion ; llie effect on dill’erent kinds 
of copp(!r miglit be somewhat diflerenl, but the ])rincipal diver¬ 
sities must be owing to the variations in the saltness and tem- 
jieratnre of the sea-water. 

Sir llunipiiry was led to the discovery, liy the same principle 
which le*.i liim to tlnit of tin- <]eeomposi(ion of the alkalies ; 
namelv, that chemical atruiili( ^ mi‘e,hl be balanced or dc-stroyed, 
by chani;ing the eh'ctrica! stao's of ihe sul.)sfane.t:s : it thence 
appeared that tin; curroMon of ;iu' copper might lx* prevented hy 
its being Inought, l>v eoiitai’f. 'ailh anotlier metal, into a nega- 
livelv elect! ic state ; and he had accordingly found that by the 
conUict of (ill, lorining [rai t. of an elect rieal eircuil, of-j-,', ,/di part 
tile snrfaee ot tin.' copjier, the desired elli-et was eoinph;t(.;!y 
obtaini'd. Oiiu r metals, positive m respe< l, to e.opper, may be 
cmployetl, as le;el uod /me, but tm is jire-leiatde, on ueeoiiiit ot 
its Ciipability of being brougli* into e.om[)l< to eoiifaet wilh tfie 
copper, bv means of soMer, and idso because its submunate i'' 
easily iletaehcd IVeta the metal. 

The expiMiineiits were made with rdibaiuls of tin, and it was 
found that sueli a libband, ef|n;.il m stdislanee to only ,,th [tint 
of the copper, eli'eetu.xllv previMited the eorrosioti of the hitter, 
I'hey were so mitirely satisfactory, that not the smallest doubt 
can be entertained ol’tlie perfect suci-ess, of the iDc thod in prac¬ 
tice; and the Lords (’oininissioiuus of the Admiralty have made 
arrangements for enabling the Ibesident to repeat lliem on the 
large.st .se<de, on ships of vvai. 

It is prr»bable, Sii' 11 iiinphrv obsei v es, that tliis method, besidi s 
preventing oxidation, will also prevent tlie adheieneo of vegeta¬ 
bles ;iiid marim; animals fo f'lo sheathing. 

1 111 :-; interesting commmmaition terminated w itli some allusions 
to tlie great inipurtaiice *>f the d;se.o\ery it announced, in a 
national point ol view, wiUi respect to om maritime and commer¬ 
cial iiitereils. 

1 be leading was likewisi' e.imimeneed of a paprr, “ On tbe 
Uevelopmeiit of iMagnetieal Iboperties in Iron and Steel lyV 
.Percussion, Part 11.*’ I^y AV', Scoresby, Jim. I’JlSIg (Aimiiiu- 
nicated by Sir 11. Davy. 

Jan. 2b.—Thomas Amyot, Ivsq. VPSA. was admitted a lAdlow 
of the Society, and the leading of JMr. Scoresby’s paper was ter- 
minuted. 

This eummuiiicatiou was a continuation of a former jiaper by 
Mr. Scoresby, under the same title, which appeared in the Pliil* 
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Trans, for 1822. (See v.) Tn the first part, Mr. S. de¬ 

scribes his new process for the development of nia^rjetism, and 
gives the result of a number of/experinients made with difi'erent 
kinds of iroy, aiul under diffcrelit modes of treatment. The only 
oxperimoits at all analogous th(>,e were performed by Dr. 
Gilbert about two ecMituries i)a ;k, iii which Dr. G., hammering 
a piece of iron in the directioiL of the n.iagnetic meridian, and 
drawing it out while red-hot, gave it such a degree of magnetism 
as to cause it, when lloated by a j)icce nf cork on water, to 
adjust itself in a north aiid south directi<ui. But Dr. Gilbert 
went no further. Mr. Scoresby, hovve\ er, considering, that as 
magnetism in steel is more readily develojicd by the coJttact of 
magnetizable substances, and particularly if these substances be 
already magnetic, imagimal, “ that the magnetizing* ell'ect.s of 
percussion might he grc'atly increased by hammering a steel bar 
with its lo\v{;r end resting ujain the upper eiul.ol'a targe rod of 
iron or soft. s(t‘el, both the iiiasse> being held in a rertioal posi¬ 
tion; and that if the nal were first r< lulered magnetic by liatn- 
nu'ring, the cfl' cl on tlic stetd bar would [iiobaldy be augmentetl.” 
'fhe evprrinu'uls ins(itult.<l tt) ascertain the eliect of snob treat¬ 
ment I'ullv pro\ed that ltie''f opinions were correct. A small bar 
of soft sicci being hamuicied while resting upon a snrfam' (d' 
stone or nietai, not feniiginous, was remh'red capable, of lilting 
graiu.s of iron, winch was tin extreme ell'ect ; but on 
lieing liammere.il while held vertically upon a [tarlour pttker, also 
held erect, it lifted a nail of HS grains w(!ight alter 22 blows. 

Tile pa]H:r now ('.onmnniicateil to the Royal Society described 
a new arrangement and juoc 'ss, b\ which a much liighcr degree 
of magnetic energy was dev eloped. In the lormer e.V[»eriments 
of Air. Score.sby, a single rrid c>f iniU only was used, and the 
steel bars or wires were liaminered upo,n it, wbih! both were 
held in a vmtieal position; in whn iv (leo tite magnetism of the 
inm, after haminciing, was cmp!o\.'fl ■ anl ol the [lower of per¬ 
cussion for the developujenl. oi thi' niagiieli.sni of UA' steel bars. 
But the iron acted onlv on (he lower cud of the steal wires ; the 
magnetism of the upper end being sponlair.'ous, or'wdiat is by 
magneticians called cniisi'/iio.'iitial. lienee, .Mr. S. atU'mpfed to 
supply an additional force for tlio development of the magne¬ 
tism of the stool, to act upon the upjicr end of the wire as well 
as on the loAver, and this he aci'omplished by hammering tlie 
wire or liar of steel betwi'eii two bars <'t iron. Ihe bars of iron 
he used were three fei t and one foot in length, both made of 
common iron. The steel consist t;d of wires of about one-eighth 
of an inch in diameter. The lifting pow*er produced in the w ires 
was estimated by the heaviest of a series of nails, polished at 
the points, which the wire was capable of lifting. 

We cannot follow Mr. Scoresby through the details of his 
experiments ; but we may state a tew particulars of the results 
which he obtained from his investigations. 
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1. By Mr. Scoresby’s first process (which he denominates the 

simple process^ to distinguish it from tlie second, or compound 
process), he obtained a maximv.in inagnetical efli’ect on a steel 
wire of about six inches long, C5':pal)le of lifting a n^il of 18(5 grs. 
which effect the compound pnjce.ss raised up to 32(> grs. In 
other cases, an equal and somet imes a superior efi’ect was pro¬ 
duced. ( 

2. In respect of temper or degree of hardness of the wires, it 
was found that the softest wir^s obtained generally the highest 
power, and were most easily Aiagueti/.ed, but the elfect soon 
v.’cut off. 

3. By using a larger bar (»f iron (:ib<nit eight f(!ot in length), a 
great increase of magnet i('.ul powtu' was obtained, a wire of only 
six inched long l)eing made to lift, by hammering hy the com¬ 
pound process on this har, a weight ol’ (iiifJ grains, ox four times 
the weight of the wire. 

4. The limit t)> ibe inac^^netism ^ive n to tlm wii>?s, Mr. S(’oresby 
considers to be delcnniii< (l by the magm-ti^m of the iron bars 
einydovcd. The bars btnng simply placed vertically, become 
slightly magnetic by posilimt from tlni earth. I’his polarity is 
increased Ijv hammering thesn while they remain in a perpemli- 
ciilar position. An ineieast! ol magnejiMn eonliniies to obtain 
by repeated liaminering the bars up to the extent that Mr. 
Scoresby develojic'tl. But. tin- utunnttim r(;(juired t.lie bars and 
wires to be vers' often bamtc'red, and tin; process to be conti¬ 
nued at intervals for a few minutes ;it a time, iluring S(;veral 
days. For a wire, however, to he made to lift its own wi-ight 
required oidy a lew minutes hamiin'ring, and when the bais had 
hecome magnetic hy use, a. single blow with a hammer was 
sometimes found suilic-ieut to enable the wire to lift its own 
weight. To produce .♦he best etfeet, It. is important to have the. 
steel wires polished at the end, and always to use tlie same end 
dovonrard, whie.h obtains noi th polarity ; for by this means, Mr. 

S. found that an increase ol’capacity for magnetism in the wires 
took place after almost any opmation. 

Mr. S. i'onc(‘lves that the. high effect obtained hy percussion, 
depends on the disposition that percussion gives to the ferrugi¬ 
nous particles, for assaming that ceiniition to which wh ajiply 
the name magnetic. The partiides of ferruginous sidistances, 
especially steel, resist this condition to a certain extent, which 
resistance jiercussion teiuls to overeome. The general law Mr. 
S. resolves into this ; f/iul percussion on mngnetizahle substances 
in mutual conlacl Inrliues them to an ecjunlilj/ of coudilkm. And 
th<s effect he illustrates, by the tendency of bodies unequally 
heated, to assume, when placed together, the siinie temperature. 
And from the tendency of the cooler bodies to acquire tempera¬ 
ture, and the hotter to lose temperature, he explains the appa¬ 
rently opposite proposition, that magnetism is both developed 
and destroyed by percussiou. The power of strong magnets is 
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diminished by hammering, if held in the air unsupported, or 
rested upon any body not equally magnetic; and the power of 
very weak magnets, or bars Mth little or no* magnetism, is 
increased, if,held upon any substance that is magnetic, in all 
oases and circumstances, the ha^imering tends to bring the sub¬ 
stances in contact into a si nilar state, the weaker bein<T 
strengthened, and the stronger ^.eake^led. 

A paper was also read, entith d “ Ob.s(jrvations on the Iguana 
tii(x’.na/a(a, the conmuni Cluapa.” lly the Rev. Lan.sdown 
Cbiilding, BA. FbS. Communicated by Sir 1C Home, Bart. 
VBHS. 

This paper was very short : it commenced \\ ith some general 
remarks on the necessity, in zooiogy, of describing aiiwals from 
living specimens, and on the errors which had been committed by 
naturalists in stating tlu' characters of certain lizaids, in conse- 
quemu; of inattention to that ciicumstance ; thiC; the gular pro¬ 
cess of the lizards alluded to, liad been erroneouslv described as a 
ptuich capable of ililalation. Mr. (luilding then proceedi'd to 
describe briefly an organon the jiariitai hones of tiu; head of the 
guana, to which he gave the name of /rov/n/c/i IJomiauum^ in 
lionour of Sir IC Home. 

lu’h.'i .—A paper was eommunieatt'd, entitled, “ A finite and 
exact F,,\jir<;.ssion ha* tlie KelVaciion of an Atmosphere nearly 
r(!seml)ling tliat ol the Ivarlli.*' Bv 1 Icuua.s V<iung, MD. For. 
See. HS. 

The reading was eommenerd of the Bakerlau l.ecture, by 
.1. r. W. Hersehel, h:sq. FRS. 

fu'h. 12.—'flu; Bakerian la’cture was conelmled. 

The subject of this Lecture is the phamonu na exhibited by 
mercury, and other fluiil metals, wlitii piacctl within the iu- 
fimniee of an electric current transmitted' through conducting 
liijuids. 

If a quantity of mercury bo placed lO n dish and covered 
w'ith a conducting li(,|uid, througii w hich •an electric current is 
transmitted from a voltaic pile of moderate energy, by,wires not 
in contact with the mercury, this metal will be tlirowu into a 
state of circulation, the force and direction of which varies 
with the nature of the liquid, tlu^ intensity of the electric 
])ow'er used, and other adventitious cireumstanci .s. If the liquid 
be sulphuric, phosphoric, or any of the more concentrated acids, 
the circulaliou is excA'ssively violent, even with weak electric 
powers, and takes place in a direction /row, the negative to the 
j)Ositive wire. On tlie other hand, under alkaline solution.^* 
pure mercury remains at perfect rest in like circumstances; 
hut if the least atom of potassium, sodium, zinc, or any metal 
more electro-positive than mercury, be added to it, a violent 
rotation is immediately produced, in the. opposite direction, 
or from the po-v/z/re wire. 'Imoiu some trials, Air. Hersehel is led 
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to conclude, that much less than a millionth part of potassium, 
or a 100,000th of zinc, is sntficieul to impart this singular 
property to mercury. Lead tn^i tin act with much less energy. 
Bismuth, copper, silver, and gold, not at all. A number of 
singular phicnomena in the eii^ctrization of mercury and other 
metals are described ; and sonic calculations added respecting 
the intensity of the forces al*.ting on the molecules (d‘ the 
electrified body, which Mr. H; concludes, in his ex[)erinient.s, 
to have been not less than o0,(^)0 times their gravity. 

In the sequel, Mr. llerschd notices the curious gyratory 
motions, observed by M. Serrulas, in fragments of alloy of 
potassium and bismuth, when Hoat('d on mereury under water; 
the cause; of which he shows to have been inismulerstood by 
Mr. S. and which admit of easy ex))lanatiou on the principles 
of this Lecture. 

For the sake ‘of such of our readers as may wish to repeat 
these experiments, we may mention, that it is absolutely neces¬ 
sary to use mercury recently distilled and puriiicd, by washing 
with dilute nitric acid, and that all the vessels (Mujdoycd must 
be scrupulously clean, ami the surface of th<’, metal free from 
any adhering film. A small baltery of eight ur ten pairs of 
single plates is sutUcieiit to exhibit all the phamonuaia. 


ArTK Lii XVI. 

SCIENTIFIC INTELI.U1I:.N( r., AND NOTICKS OF SUBJECTS 
r O N K ( T K. n ^v IT J I S (■ I K N V K . 

^ 1. Priinarjj Forma nf Sttlphitr. 

Oun readers may have remarked in tJic present volume of the Annals, 
a description by Mr. Itrooke, of two primary forms of sulphate of 
nickel. A paper appears in the Annalcs dc Chimie, for Nov. iN‘23, by 
Mr. Mitscherlich, announcing the discovery of two primary forms 
of sulphur. The one, tliat which occurs in nature, an octahedron 
loilh a rhombic kaac; the other, an oblifjuc rhombic prison, P. on M. 
measuring 91'’.5'and M. on .M. IX)® 3‘2', produced by fusing sulphur 
in a vessel, in which it may very gradually cool; when a crust is 
formed round the mass, it is to be broken, and the sulphur which 
remains iluid to be poured out; the crystals will appear lining the 
c,avity. « 

Mr. M. appears to consider that all substances which produce 
crystals, may likewise assume two primary forms. 

This gentleman has crystallized phosphorus from a solution of 
phosplmret of sulphur, the form of which is the rhombic dodfi<^he- 
dron. 
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Sckutijic hitdligencc. 

t 

II. Uraniic of Autun. 

M. Laugier has submitted the ii/ianite of Autuii to a fresh examina¬ 


tion ; the results arc: 

Water.^. 21-0 

Oxide of uraniun . 55 0 

Phosphoric acid . ] i«5 

l.inie. 4-0 

Oxide of iron an*, silica. 3'{) 


Traces of inangaAese and tin. 


<j8-] 

From this analysis iSI. I.augier draws the following concVisions : 

1st, Tliat the uranitc of Autun, hilln rto coiusidered either as an 
oxide of uranium, or as a conipouml of the oxide of lime, is a true 
phospliate of uranium. 

2dly, That the lime in this mineral, is for the njost part, in an un- 
enmhined state. 

:5dly, That phosphate of uranium isentireh' soluble in carbonate of 
ammonia, from which it is totally piecipitaf(‘d by ebullition.— 
(^Annales de C'himie et de Phvsii]\ie, vol. xxiv. p, 21-7. Xov. lS‘2:h) 

'J'he exi.stenee of phosphoric aciil in the ore of uranium was an¬ 
nounced by me, in the Annnh for December 1822. 1 then sujtposod, 

(hough eironeouslc, that the fact new, hut it had been entirely 
overlooked. In the Annah for .lannary !'12.8 {y.. hJ), 1 .siat('d, prcci.scly 
the same opinion of the real nature of the uranite of .\utun, as 
M. Langier has annomiced, that it is “ e'^^cntially eomposed ot'jilios- 
phule of uranium.” 

M. Laugier fairly acknowledges (h;it ho iiad heard of the fact of 
the phosphoric acid having been noticed m Kngland, but only since 
the reading of tliis paper on the 1.7th oftSeptemher last.— Edit. 

III. Phoi^phore^ccucc of Acetal ■ -g / une, 

(To llio Kditor of tlic Auici!'' '■/' ; '‘nloM'phit.) 

N, 

Not being aware that tlie phospliort seence of this salt has been 
noticed by any chemical writer, 1 have taken the liberty to forward 
you the observations 1 have made on its pcenliar properties in this 
respect. Dissolve any (juaniity of acetate i)f lime in water, and 
place it on a sand heat, in a wcdgwoTnl ware dish, evaporate to dry¬ 
ness witiiout disturbing it, ^\■hen (juitc dry, let the bulb of a thcr- 
niomt'ter be rested on the bottom of the dish, and when the teraperu- 
ture has attained the 25()th of Paht, tlie lime will bo found to adhere 
very fnndy. If light be now excluded, and the acetate strongly 
rubbed with a stiff spatula, it will become highly luminous. The high 
temperature retjuired for producing this appearance is peculiar to this 
.substance and fluate of lime. I am, Sir, 

Your obedient servant, Nicholas Mills. 








! 
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IV, Chemical Examination of a J^ragmenl of a Meteor xvhich fell in 

Maine, August*, JS‘23. By J. \V,. Webster, Ml). MGS. Lond. &e. 

This aerolite fell at Nobleboroug^i in the State of l^Iaine, on the 
7th of August, 1<S2:1, between fou'* and five o’clock i>.m. The onl^’^ 
information w'hich 1 have been ahlCjto obtain of the attending plneno- 
mcna is from the jiapers of the <ay, and from a comnnuncation of 
Professor tdeaveland, wliicli is puolished in the American Journal of 
Science, vol. vii. p. 170; this account he infonns me was obtained 
at his request by a gentleman of iu^jClligenee in a personal intt'rview 
with JNIr. A. Dinspiore, w'ho was ai work near the ])iaee where the 
aerolite struck. ‘^^^Mr, Dinsmorc’.^ attention was excited by hearing 
a noise which at first resembled tlie discharges of jiiatoons of soldiers, 
but becainp more rapid in succession. 'I'he air was perfectly calm ; 
and the sky was clear, with the exce[>tion of a small whitish cloud, 
apparently about forty feet sejuare, nearly in his zenith, from which 
the noise scemtah to proceed. After the explosion, this little elond 
appeared to be in rapid spinii motion dow nward,., as if about to fall on 
him, and made a noise like a whiriw'ind among leave.s. .\t thi.x 
moiiieut, the stone fell among some sheep, which were tiiereby much 
frightened, jumped, and ran into the woods. d'his circumstance 
a.ssisted Mr. 1). in finding the spot where tiie .stone struck, which wa.x 
about forty paces in front ol' the place where lie was .standing. 'I'he 
aerolite penetrated the earih about si.x inches, and there meeting 
another itone, was broken into fiagmcnts. When first taken up, whicli 
was about one hour after ds fall, it exiuded a .strong snljilmreous 
odour. 'Ihu wliole nuis.s jirevious to its fraetiin; probable weighed 
between four and six [lounds ; other fragments of the .xamc meteoric 
stone are .said to have been found .several nules distant I’rom Noble- 
borough.”— Amer. June. 

To Uie politeness of Dr. George Hayward 1 am indebted for a. 
fragment ol this meteor. 

Externally the specljncn was in part covered with .a thin scnii- 
vitrified eru.st or enamel of a black colour, the surface of which v, as 
irregular and marked with ’ jminerous depressions, pri senting every 
appearance itf having been .subjected to intense heat. 'I’be eru.st was 
hard, yielding with difliculty to the knife. The rpiantity of this crust 
which the sniall fragment 1 obtained alforded, wa.s not sufficient to 
allow of any separate analysis of it. 

The mass of the specimen bad a light gray colour interspersed 
with oblong .spots of white, ba^viug the aspect of flccomposed Icucitc, 
and giving it a porphyritie a.sptct. 'I’broughout the stone minute 
points of a yellow substance, re.sembling olivine, were distributed, 
with microscopic points of a yellow colour, Avhich I imagine were 
sulphuretted iron. 'I'he cement by which these sub.stances were 
united was of an earthy a.spc'ct, and soft texture, readily broken down 
by the fingers. The gefieral appearance of the mass was precisely 
like that of some of tlic volcanic tidfa.s. 

The specific gravity was remarkably low, being but 2'05. 

Deforc the blow-pipe it exhaled a sulphureous odour, but was not 
fused. 

The .specimen was reduced to powder and submitted to the action 
of a magnet of considerable power, but no attractable particles were 
separated, A portion was Jicatcd to redness on a pJatina spoon ; it 
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emitted the sulphureous odour, anft its weight was dicninished rather 
more than 21 percent.; the residue-acquired a brown colour; it was 
again presented to the magnet, but sjothing was attracted. 

The composition of this meteoric /^lass I found to be: 


Sulphur .. 
Silex .... 
Alumina.. 
l.,imu .,.. 
Magnesia 
(Chrome. .. 
Iron .... 
Nickel .. 


F. 


•/ 


18 -fJ 

‘;9-5 

4-7 

a trace 
21-S 
i-l) 

1 1!) 
‘J'l! 



Loss .... I • > 

loot* • 

(Phil. Mag. Ixiii. lb—10.) 


Article XVII. 

NEW SCIENTlF’.C BOORS. 

iMii:i’AniN(i Koit 1*1 in.icvrio.v. 

C. Tennant, Es(]. has in the press, in 2 vols. 8vo. a Narrative of a 
four throiigli Parts ol’ the Xethcriands, Holland, Clerinany, Switzer¬ 
land, Sa\oy, and I'ranee, in the Years IS2I, IS22, including a De- 
Ji'i’ijition oi the Khine Vovag(!in the middle of Autumn, and the Stu¬ 
pendous Scenery of the Alps in the dejith of Winter. 

Shortly will he puhiislu'd, by Mr. llciHu ke, oi’Lloyd s, a Treatise on 
the Princij)les ol’ Indejiniirv' in Marine lil'-Toance, bottomry, and 
tu'sj)i)ndeiilia, containing practical Hides for eilecting InsuriAices, and 
for the Adjustment of all Kinds of Losses and .Avl'rage.s. 

( apt. Parry .s Second \Mvage oiDiscovery is nearly rcady»for pub¬ 
lication. 

4'homas llmvson, AIL is about to publish Observations on the His¬ 
tory and Treatment of the Ophthalmia mjeompanying the Secondary 
i'orins of Lues \'eneri'a. 

Moscologia llritannica, containing the Mosses ofOrcat Britain and 
Ireland, systematically arranged and described; by W. J. Hooker, and 
I'honias Taylor, MP. is in the press. 

Mr. (Jeorge Dyer is preparing “ The Privileges of the University of 
Cambridge.” * 

.Jl'ST luau.tsuED. 

A Selection of the Ueological Memoirs contained in the Annales dcs 
Mines, with a Synoptical TabU* of Equivalent P'onnations, in English, 
I roneh, aud Ixcrnuin, tAc. W’ith 11 Plate.s, Svo. 18.v. 
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A Grammar of Infinite Forms; jar the Mathematical Elements of 
Ancient Philosophy and Mythology; by W. Howison. Post 8vo. 5s. 

A Compendio^us View of the History of the Darker Ages ; by C. 
Chattield, Esq. 8vo. Is. 6rf. v 

Prodrotnus Systematis IJniversa js Regni Vegetabilis,* auctore Aug. 
P. de Candolle. Part I. Thick iso. \L 5s. 



Article XVIII. 


NEW PATENTS. 

I 

G. M. Glascot, Great Garden-street, Wliitochapcl, brass-founder, 
and T. Michell, Upper 'rhaiues -strctt, gent, for tlieir improvements in 
the construction' or form of nails to be used in or I'or the securing ul’ 
copper and other sheathing on ships, and for other purposes.—Dec. 1», 

T. Hoi •ne, the younger, Binningham, l)ra.ss-founder, for imjirove- 
inents in the manul'acture of ruck pullies in brass or 'other metals.— 
Dec. 9. 

W. Furnival, Droitwich, salt-manufacturer, and A. Smitb, (ilasgow, 
master-mariner, for iht'ir improved boiler for steam-engines and otber 
purposes.—Dec. 9; 

Sir H. Heatbeote, Surry-street, Strand, for liis improvenioiit of tiic 
stay-sails generally in use for the purpose of intereepting wind betue?ea 
the square sails of ships and otlur square-rigged vc'ssels.—Dee. 1.8. 

J. iioot, Nottingham, lace-manufaeturer, for bis improved apparatus 
to be used in the proce.ss of singing lace and other purposes.— Dix*. l(>. 

P. .f. B. V. (j 0 .sset, Queen-street, Ilaymarket, mercliant, for jiroduc- 
ing various shapes, patterns, and sizes from metals, or otber matcrial.s. 
capable of receiving an ov»I, round, or other i'onn.— Dec. iS. 

T. (Jreetiwood, (j.ddcrsoun, near Leeds, maeliine-maker, and J. 
Thackrah, surgical mechanist, T.ecds, for their improvements in pat¬ 
terns and clocks.-—Dec. 

J. Valld'nce, Esq. Brighton, for his improved methods of freezing 
water.—Jan. 1. 

F. Dev»m'ux, merchant, Cheapside, for certain inunovements on the 
mill or machine for grinding wheat ami other artiele.s, commonlv 
known by the name oftlui French Military Mill.—Jan. 8. 

J. Foot, Charlcs-street, Spitalfields, siik-manulUcturer, for his Im¬ 
proved umbrella.—Jan. 15. 

J. White, Nevv-road, Marylcbone, architect, for his lloating !)rcak- 
water.—Jan. 15. 

.1. Finlayson, Muirkirk, Ayrsliire, farmer, for certain improvements 
on ploughs and harrows.—Jan. 1.5. 

Jeanlc Grand, Iceman-street, Goodman’s-liclds, vinegar-munufaetu- 
rer, for certain improvements in ferniented liquors, and the various 
products to be obtained therefrom.—Jan. 1.5. 

W. Gutteridge, Dean-street, St. Fin Barrs, Cork, musician and land- 
surveyor, for certain improvements on the clarionet.—Jan. 19. 
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Ahticu* X!X. 

METEOROLOG iCAL TABLE. 

I 

i)' 

BAROMfrrFM. THERMOMEIK^iF 


18«4. 1 'Wind. 

Max. 

Min. 

M ax. 

• *. .... ■ 

Min. 1 Evap. 

Rain. 

1 

1st Mon.i 

Jan. ]! \V 

2.9 49 

29-46 

' 

48 

36 

1 ■ *- 

1 

I 

2N W 

30-31 

29-49 

47 

32 

1 ^ 


.'} N W| 

30'60 

30-31 

45 

28 



4S Wi 

30(>2 

30-39 

40 

28 



5S w! 

30-4.5 

.30-35 

40 

28 



(.' Var. ! 

3(V4:> 

30-35 

40 

28 



7 N Wi 

30'4,5 

30-44 

38 

30 



8 Var. i 

30-44 

30-37 

40 

32 

_ 


9 S Wi 

30-37 

30-2.9 

45 

34 

_ 


10 S VVI 

30-3.9 

30-21 

45 

38 


23 

11, N i 

30-58 

30-39 


23 


12 S W' 

30-6'0 

30-58 

.33 

19 



1:1 S w| 

30-60 

30-53 

31 

23 

_ 


UN W; 

30-.')3 

30-48 

31 

26 

_ 


UN W, 

30-6'7 

30-45 

3(. 

26 



16 ' N I 

30-68 

3o-6(>' 

3(i 

24 

_ 


17:N W^ 

30 70 

30-56 

3S 

21 



ISN Wi 

30-56' 

30-38 


31 



19\ W 1 

30-38 

30 -2.S 

42 

36 



20 : N w| 

30-28 

29-.90 

42* i 

38 

.. 

06 

21iS Wi 

2,9-.90 

2.9-43 

44 

38 


31 

22!s W' 

29 43 

28-98 

51 

42 


15 

23'N W 

29‘85 

28-93 

48 

34 


24 N W 

30-10 

29-85 

50 

34 



251 W 

30-24 

30- i 0 

5 i 

49 



26| W 

30-24 

29'.99 

54 

41 



2715 W 

29-.09 

29 - 71 

:)4' 

36 

-,, 

00 

2SS W' 

29-97' 

29-6'8 

46' 

35 


03 

29 ! N W 

30-26 

29-97 

42 

24 


30 W 

3026 

30-1() 

38 

26 

_ 


31 S 

30-16 

30-11 

43 

24 

-87 


-- - -- • 

30-70 

28-93 

54 

>9 

0-87 i 

0-87 


The observations in each line of the table apply to a period of twenty.four hours, 
“egmmng at 9 A. ai. on tlie day indicated in the first column. A dash denotes that 
•n« result is included in the next following observation. 
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f 

REAMRKS. 

First \roHfh,—\. Cloudy and fine: l^>i»tcrous night. S. Fine*, much wind, but 
calm at sunset: the Cirrotumulut has f cevailed these two days. 3, Very tine day. 
4. liittle wind ; a dense fog came on sud cnly in the foreaewn, and the day was misty 
after. 5— 0. Fine days. 10. Fair: s< me rain in the ni^^t. II. Fine: cloudy, 
I^, 13, 14. Hoar frost, witli foggy nights a great quantity of rime gradually accunuu 
latctl on the trees, eliicfly on the .south i^e of the branches, presenting a magnificent 
spectacle. 15. Overcast, p. m. svith a 1 tie snow; tlic wind having risen a little, the 
rime has fallen from the trees unniclted. ^17. It is now seinlcr under the trees, witl\ a 
spiing-like appear^lH every where else: the afternoon actually presented the rudi¬ 
ments of a thunder^lRid, succeeded by beautiful CirrocumuU in bars; amidst which 
the moon rose with the calm lustre of a summer’s evening. 19. Cirrocumulus above 
Cirrostraius in light beds over the wht>lc sky. SO. CumuhslraliU : after which A’/mii 
and an overcast sky: wind, with some rain in the night. 91. A hollow wiml; with 
rain, mo.stly in the night. 99. Overcast; showers: in the night the wind rose, and it 
blew hard towards morning. 93. I'ine morning; Cirrostrutus, with C/rrus aloft: 
windy. 24—97. (ivercast and cloudy. 98. Showery. 99, Fine : Cumulus, with 
Cirrocumulm. 30. iloar i'ro.st: very clear at night. 31. Hoarfrost: little wind, but 
with a hollow’ sound in the trees: very tine day. 


llESULTxS. 

Winds; N, 9 i S, 1 ; 10; W, 5; NVV^ 11 ; Var. 2. 


Barometer: Hlean height 

For the month.......30’ 199 inches. 

For tlie lunar period, ending the 92d... 30*119 

For 14 days, ending the 6th (moon south).99'874 

For 13 d.ays, ending the 1,9th (moon nortli). 30*483 

Thermometer; Meim height , 

For the m«nth.....36'955‘* 

For the lunar period..............3T’n2 

^ For 30 days, the sun in ('apricorn. 37*150 

Evaporation... 0*87 in. 

Rain.:. 0-87 


Jtcsulls omUted by an oversli^ht last Month. 

i< 

Barometer: Mean height 

For the lunar period, ending the 94th.... 29*979 inches 

Fur 15 days, ending the 10th (moon south). 30*047 

For 13 days, ending the 93d (moon nortli) . • .. 29*892 

a * 

Tlivromometer: 

For 30 days, the sun in Siq;ittarius. ... 41*150® 


Lalorator]/f Stratford^ Second Mouthy 21, 1824.. 


h. HOWARP* 
















ANNALS 


PHILOS O P11Y. 


APRIL, 1B'2I. 


ArTIC'LK 1. 

()w KipuRsiuR'i, jKtrliciilnrlt/ ())i iluisp. lif Glnss and Mcycitn/. 

By Mr. ( '/ichton, 

(To the Juiitor oi'the Anna/s nj' Vhikmphp.) 

SIR, 10, Ih'Jl. 

A THOUOL'OH ncqualnt'diu'c with the various laws which 
re^’ulate the expansive powers of dillfirenl hodios; is of such 
acknowledged importance in all oxperimeiifal researches, llnit 
tlio most eminent scientilic men of this nud otiu.r countries have 
tlieir names identified with some ei)neciion, or new <V‘tennina- 
tinn, in this branch of knowledge. 

So late, ho\vi:ver, as ISIS, wlu n MM. Dulongand Pi?tit insti¬ 
tuted the experiments detailed in their well-known prize memoir, 
published in the 7th voimne of t!ie Annales de Cijiiiiie t;t do 
Jfiiysiqiie, those gentlemen, though in possession of detemiina- 
tions by Roy, Smeaton, Deliic, Lavoisier, Laplace, and many 
others, nevertheless deemed it expedient to try anew , what the 
expansions were of glass and mercury, as these were to form the 
husis of all their after investigations. 

They begin with finding tlie absolute dikrtation of mercury. • 
Their method of doing this is so ingenious, that very gencta! 

reliance seems to be placed on the number they assign, for 

the dilatation of mercury in thermic nnit from the temperature 
t'f freezing, to that of boiling water. 

MM. Dnlong and Petit ne.xt proceed to ascertain the appa- 
Nm Senas, voi.. vii. a 
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rent dilatation ol mercury in glas s, which they effect in the usual 
way, hy^subjectiug a known werj^ht of that fluid, contained in a 
glass vessel carefully de|)rive* of air and humidity, to the 
increase of temperature in the s me thermic unit; then dividing 
the weight of the (juantity coni; iued in the vessel at freezing, by 
the weight of the (juantity expf|tled by boiling, they obtain the 

quotient G4'8, and thence infer,j that ^-^ 7 ^ is the apparent dilata¬ 


tion of inercnry in glass. 

These very able exporiuienti^ilft justly insist on the great pre¬ 
cision of which this method is susceptible. In trials 1 liave 
made, with vessids Indding from 200 to oOO grains, the cajiillary 
opening was so small, that a(iuauli(y, corresponding to less than 

I ' * 

of a degree could be detaelu'd wlum expelled ; yel minute as 
this portion is,,it was very jialpably noted by the balance, which 


turned with of a grain. 

Every one who knows the difliculty of ohtai.'iing tolerably 
uniform results from ))yromclrieai ineasinamu'nts, will readily 
admit the advantages of the nut hod adopted by M.M.Dulong 
and P(!tit, when witii tlnmi we rec.ollecl, that “ dans los mesures 
directe.s (le diialatiou des solidcs, rmceilitiide sc tronve triplta; 
en passant de roxjiansiim line tire I'l reX[)ansion en volume.” 
All error, however, of considerable importauee has entered iuti^ 
all computations from tin, data thus obtaimal, whicii unac¬ 
countably remains hitherto umieteeted ; for, though that portion 
of a fluid, defached by increase of lem])erature, from a glas^ 
vessel of known volume, is indeed the fraction expelled, yet this 


fraction (taking the eas(,‘ ’Didong’ and Petit 


til- 8 , 


as 


poids du mercure ilYii eii sortait,” does by no means dmiote the 
dHalatioH of mercury in glass ; conscipieiitly the dilatation tliey 
deduce {\s that of glass itself must he erroneous. 

4'o illustrate tlii*(, let us suj)|)osi; that a vessel, containing 
G4’K parts by weight of a fluid, tlirows out one of those parts by 
increase of temjicrature ; it is evident, that the dilatalion of that 
one part has not been taken i»to acciuint, for were it put iuLc 
another vessel just holding it at 82”, then would another dilata¬ 


tion take place of 


IQ 01 


of tin; original volume, and still w'itli 


this last portion must the operation be repeated, and so on to 
infinity; the successive expansions resolving themsidves into a 

‘ series, the sum of which is —*-.1 real dilatation. Dr, to lake 

miother view of the matter, the vessel having been lieated to 2 l 2 \ 
there will nmiaiii within G3’8 parts ; these cooled to 3‘2° leave at 
top ail empty space = 1 , which heating to 212 ° will fill up; this 

one part, therefore, or the volume oftlic mercury, w ill be 
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alternately occupied by it, o • vacant, as the temperature is 32” 
or 212° ; so that weighing ii. this experiment, serves merely to 
determine what parts the vet^^^el contains at boiling. 

MM. Dulong and Petit ha{/iu''' fixed tiic absolute dilatation of 

mercury at “r, and its appa :ent. dilatation in glass at pro¬ 


ceed to determine that of tl^ iir \oss( l. Hut liere an error has 
been committed not less iiny. .riant lliun the other; for in order 
to obtain tiie dilatation in qu :.stiou, iliey adojit a common but 
false assumption; that if thO^ absolute dilatation of a fluid, and 
its apparent dilatation in a vessel Ix' k)io\;n, the difl'erence 
between these must represent that of the vessel itself, and of 


course give 


(^5 


(ii-sj 'fM' result here is 


far from the truth, and would still hau; been so, though the 

1 . , * I . , 

proper number bad been used instead of the difference, 


in neither yase, giving the real dilatation which the vesvsel must 
have uudevgone, in tin; iulta vul of ti'inperainre htd.ween 32° and 
212 °. 

To learn the true dilatation in this instanci*. we have only to 
recollect, that v\hat(!V(‘r (jiianlitv is expelled from a ves,^cl, hy a 
given inen-ase of lemptaaliire, something inon; would he expelled 
if the vessel itsstif did not i-xpaud, and that this supposed por- 
liim must he adih'd to the <piautity cxpelle<l at the liigher tem¬ 
perature (as found by expeiiuu nl), and de<lue.ted from that then 
remaining in the vessel, that each may represent what it would 
be, if ihe vessj'l were not liable to expansion ; the folio wing 
illustration will furnish a coiu'ise general I'oruuda, for all similar 
ililatations of vessels. * 

'I'o lind this coriee.ting quaniilv, we ihav take llte coellicient 
of the dilatation of the vessel to expye.-, - it,- capacity at any given 
temperature, as 32 , cousetpu ni iy lie sauic co(,(licient, plus 
unity, will express its uicrea>e(l I'ajiacity at the higlu'r tempera* 
ture, 212°. • 

Nv)vv, in tho i-ast! of MM. Didong and Pi.-tit, if g he that coef- 
licient, g and g -f I will r<fspccti\t'ly n.present the cajiaeitios ut 
the given extremes of temperature*; and from what is said above, 

f)3'8 — must be Ihe corrci-.tcd contents, as 1 + is the 

g+l . . + * 

true expelled cpiantity at 212°, then, making the former of these 
divided by the latter = the coeflicieut of the absolute dilatation 

of mercury, that is, — bb‘5, wd obtain g = 433-3t)l; or 

for the absolute dilatation of the vessel u.sed hy MM. Du 

V/ 1 


long and Petit, and not 


i 


as in the table, 
k2 


Annales, p. 138 ; 
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giving, besides, for elongation of a lass rod taken as 1 at freez- 

ing, at boiling water, instead of 

If the above reasoning be cone, usivo, it necessarily follows, 
that the corrections for the expans on of glass, as applied to the 
air and mercurial Ihernionieters, i their after detailed experi- 
nients on capac ity for caloric, and relative times of cooling, 
must, to this extent, have been del ctive. 

The fallacies which MM. Duk iig and l^ctit have inadvert¬ 
ently overlooked, ailed not only rjl calculations where expan¬ 
sion of glass should 1)0 ut.lended to, but must hav(; led to lalse 
results as to the dilatations of the aielals in table I, j>. 141, oven 
thoiigl) the premises in the ])n:ceding pivge wore true, viz. that 
*Me volinue sorti represeiite c\idcnaueiit hi soinnu' (h;s dilata¬ 
tions du inercure et du uieta! diuiiimoc do la dilatation du vorre.’^ 
Now this fonnida Is jnaniiestly wrojjg, since the volume driven 
out does not rt!})rosont the diiatatiou of the. uieicmy, and that ot 
the vessel we ha\e sliowu to be oveiiatod. 

lly the above coirocU'd method, the absolute dilatation of 
watej’, from its state of maximum tlousity at 4^*4'^ to was 

found to be This uumher is greater than that generally 

2-2-7t) j 

received; hut as 31.)? has souietimos heeii assumed as the point 
of greatest de.usity, instead oftliis cironmslanco, wliieh 
is in effect the same asif4''l,>^ had been ado[)ted, v.ill, to a cer¬ 
tain extent, aeeouiiL for tlie vanatimi. 

The sanu^ method gave for the dilatation of air by tin; iuerease 

of temperalure from 32 to Al. laissac touud 

ihough by nuaiiis ubich few;, will think capable of minute preci¬ 
sion. 4'he vessel usetl in uiv trial was liermctically sealed at 
the ('xtremes of lempernlure ; this sealing wa.< perlormed at an 
f)pening through a capillary hlue, and to ensure complete dry¬ 
ness, the vesitel had been long heated lully to redne.ss just hefnre 
making tlu' experiment'! 

In the IVIiMioir, IMM. Duloiig and Petit particularly mention, 
that they found all the varieties ol‘glass whie.h tlu'v used, to have 
the. same. e\j)aus\ve power; this appears suvpiising, i'or I <“.iu 
truly alhrm, that every speciifion of e.rvslal diitins more or less 

from another; trials hv mercury <'ive from to ----r, as the 

fractions expelled, in the range from freezing, to boiling water, 
even while the mereury has undergone the same rigorous and 
repeated boilings, thesodVactious indicating elongations of glass 

rods, by that increase of temperature, from --- to . 

That crystal wliich is the most colourless is commonly the 
most ductile and least expansible ; hut neither from its specific 
gravity, nor from its tint, as socii through the axis of a tube, can 



1824.] Atomic Weight of Jxmacic and Tartaric Adds, 245 

we estimate its expansive p^A cr ; besides, it is commonly known 
that tubes of every descriptirn, iii course of time, become less 
ductile; hence it is not impr|)bablo, that a change takes place in 
their rates of expansion. ( 

Having* been at first induced bv ihe highly sanctioned cele¬ 
brity of the IVIenioir to peifise it a lth a view to establish a 
])ropcr graduation of tlu! higiier jiart i:f the f.licrmomctric scale, 
1 may, on some I'litme occiyiou, slnov, what that graduation 
ouglit to be, for the degreeslabovo and for those below 

132'’ •, beyond which two uiAiterabh' points, no scale hitherto 
laid down, gives iiidieatiojis cuirospondiiig to those of the 
degrees isithin tiu' biniis ol' tlie pviniarv iIhc, inie unit. 

Besides, as it musi be giunled that an error e^xists ill the 
lower part of the nierc.uri;ii ihernionuMer. so must it likewise in 
that filled with spirit of wine, and probably to a greater extent; 
as perhaps it has ne\<!r lx en prov('d, that the ex[)ausiv<; powers 
of alcohol are, fore([iial inerenu'iils of heat, similar to those of 
mercury, particularly at tin; low ttmuieratures reported by recent 
navigators, as liaving bt^cn obseioed inllie j»olar seas. 

Indeed if, would be no easy matter, <‘\rept. in climates w’herc 
very low tcinpcratiires prevail, to chMermine the rates of the 
spirit thennouK'ter, witli ref(‘reiii;(' to tlu- mercurial one; Imt to 
attempt «loing this l.)\ euinparnig llie two instnuii! nts as at pre¬ 
sent constnu‘l.e<i, would h ad onls' loan ou(, erroneous system ol 
giaduatioii to aiiollu'r. 

It will liave Ixx.m pereeivta! that, srinu' ol’ ilu: expansions staled 
above, arc greatly less than riiose given by the best authors. 
But as the deducli(>us ait: I’l.’.UKhd on the supposititin tliat the 

absolute ililalaliou (tf meicury is leiillv : either the legitimacy 


of these ilediielitfiis, as now uiadt', or lh. 
called in (piestion, if any c,tx tin. la 'iue f-> 
by expenuicnters of icrv high rtguCaf!, 


lunober itself, may bo 
I’oi mei (h'tm'mimitions, 

\ iM jes (.'lucirrox. 


Articld II. 

On the. Atomic Weight of lioTactc and 'J'arfarie Acids, fjy 
Thomas Thomson, Ml). FBS, Begins Professor of Chemistry 
in the University of Clasgow. 

('I’o the Editor of the Aniiafs of Phi!osophif i) 

llEAR SlU, 

Tn the table of the atomic wciglits of chemical substances 
wdiich you inserted in the for March, 1H24, 1. perceive 

that you make the atomic weight of boracic acid 2*75, and of 



246 Atomic Weight of Ihracic dfid Tartaric Acids, [April, 

tartaric acid 8 375. These num sicrs being probably derived 
from my experiments on these ac ds in the iN'ew Series of the 
Annals (vol. ii. p.'lol and 138), i may be proper to state, that 
by subsequent experiments I have ^satisfied myself that the true 
atomic weights of these two acids kre as follows : 

Boracic acid 3-0 

Tartaric acid 8-25 

1 . By turning to my ('xperimeiVts on boracic acid, you will 
find that I was not quittr satisfieU of fheir accuracy. 1 was 
anxious, therefore, to find some method which would be suscep¬ 
tible of greater precision, and found it last sinnmer in 0noboric 
acid, which is a compound of 


Fluoric acid.l'2r) 

lloracic acid...3*0 


4-25 

* 

And its atomic weiglit is 4-25. 1 had pnwiously determined the 

atomic weight of tluoric acid to bt' 1*25, and 1 knew Iroru my 
old exp(!rimcnts that the atomic weight of boracic ;»ci(l was at 
least, as high as 2*?5. It is ol)vious from this that Huoboric 
acid is a cumjjound of an atom of ('aeh of its constituents, and 
cons(apiently that, an atom of horacic acid is 3. 

Davy's analysis of the hydrated l)oracic acid must be. nearer 
the truth than those of Biaya hus tuid my (Avn. 1 have repeated 
them again witli the same result a-,s before, No doubt some of 
the boracic acid had made its e,scaj)e during the application of 
the heat. • 

2. My experiments on tartaric acid W(;rc inadi; with the ciys- 
tals of that acid. I began to suspect that the.M' crystals, which 
are usually large, might contain some water mechanically lodged 
In.'twecn thelf plates, therefore, had recourse to tartrate of 
potash, which contains no water of crystallization, and which 
may be made anhydrous by exposure to a heal, of about 212" for 
a sufheient time. 14*25 grains of this anhydrous salt were dis¬ 
solved in water and mixed with a .solution of 20*75 grains of 
nitrate of lead. After tin; t,artrat(; of lead had precipitated, the 
supernatant lirpu’d was tested by tartrate of potash, and by nitrate 
of lead, but was not alTecte.d by either. Tartrate of lead is very 
slightly soluble in water. The consequence of this is, that sul¬ 
phate of soda when dropped into the supernatant licpiid in the 
ahdve experiment occasions a sensible precipitate*. 

The ciy.stiils of tartaric acid contain I atom of water united to 
1 atom of acid ; hence their true atomic weiglit is U*375, and 
not 3*5 as I sUited formerly. 

1 am, dear Sir, your.s truly, 

Thomas Thomson, 
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Article UV. , 

i'i Cotilribulkii, lo a more uct urate Kuou.lcdoc oJ'Vraniuin.^' 

By J. A. Arf'w; dsoii. 

1 ^RA \ 1 ij iu iht; sliilc of tOi is (iccasi'.aially found nutivo 

j)uro, for o\;in'.j)K^, in m.'ii o( lu" and uiun uiiou; but 
ilu'scun’ity of tbesn uiiiicials iias pi'i.'vuitt d tlunii from 
l iiiploycd for picjuuino- oxido of ♦ir.uiinni m any coiisideiablo 
(piatility. Clioiuisls iiavo, tlu-icf nc', in llr. u- um -an'lins on this 
jnnfai, !>('i;n ohliopd i.o I'liijjio’s liu- more abnnd.iiit iniiu-ial ("ailed 
ju'chhlrmlc, in which oxide of uraniinu i.', hl.ciU'.c found, jnixoJ 
Mith sev(a\d othi, I 1)0(1). h (I'oin uhich !(, wiili dii'.icuifv Sf-oa- 

I ^ I 

{'iitt'tL 

Kiujirotii lonnd ja'clihli nd!:, iVoin .ooach.nn-otha!, hi Bolicniia, 
io contain, (iie'clhi-r uifh [iiotoXiili.' of manin.iii, siiicii, (ixidc of 
!!\ni, and s'lljjjincj i ot |r;id. !!( !;\(i.n'.tcd i!io [‘roO/.vido of ura- 
iiinin in tin-loll ovini.i'waN : dip.' jinivm'is.'d in!ni.jal v\as dis-.,o]\cd 
(li uif.ric acid, ih'- sihr.! and Niil^dnu iciiiainiiry undishobcd. 
i'l'oni the liUcied ^cslntioo wa'. Mi^jui'ait d bv revs’,.dli'/.dioii in the 
til'll jdaci’, I he: 1*. ad, nndi r Uic loi in (d r, iti iOi1, 'ad. 'flu: liijiiul 
licuiy tuithi.-r I v.ij!iir;d<'d, ihn inlrao of iinminns riv-.lalliZi'd^ 

V. iiirii was tina'iv dcc.nnjviKpd in- r.i!i-;!ic jioia-d!, 'llnj oxide (»f 
iioii remained in (la luolher In-,. 

Ibichol/ j.i'iiarid Ins oxide of maiiiinn m in.inner.- -’rtu'. 
^iniverisi (I [leeh blei li ie v, as tauud woh iiiiia- ariii, as loiu;' as 
any tlniip' was di.-solvid. d he solutioii w.isi \ ujioi aled at a hioli 
(einj.K'raUn e 1i!i fmne.s of idiroii'' ;u’id w er-• e\i i !;'al ed. and this 
w.is c.onliiiip-d ior a coiisidera,hle lone, l,Tkni:i rare to siir the 
)'):.tt('r roniunialK , 'fi'.-' lali c*S’nramuin w.e-. I’l-eii icd-.ru ni> !>v 

uaier, while tlie iCs'de of non |■!■^;■dn( d, iJ■ ’•■.!d e,;:di-..-.',!\-pd. 
iaie.hol/. fontul, hi.-\.e\ei, ih.'l, tie -'a-', . nn e,; d idvewisn 

coeper and inne ; wliuii were sepo.e n ii;'- niaen, r. 'I'iir 
•'ajuid \v;!S deroniposod bv rau'tir aimieana :idded in rw s.s, and 
dlevsl.od tor some tinn' aiono-r,!!h tiie jn'eelpil-.de. B\ tTils pro¬ 
cess the pieripitair was treed froni eo|)pi.'r, 1| w.i.s w.ished 'and 
healed to redness to drive (df the wiiolr iifdn'am,none.). It was 
•t^ain diss<)lv( d in n.trie and, and pi’eripilated b\ eansttr piiiasli, 
added as little as piisslhle in exetss. 'fhe oxide ofnraniuin tliiis 
nhtainod retained its vellow roiour after lieinc' lieatralto redness, 
;t-ud was r.onsidered as frei* both from linn and potash. 

Brnui the kiiowledti'e of tlie .subjeet winch,we at, present pos- 
Sessj it is easy to see lhat neither Klaproth nor JUichnl/. could ' 
have (rbtaiued a jiertertly pure iixide of uraniinii, on account of 
die o'reat vaiitfy of sul,)stanc.i*s aix’idciitally jnesent in pccli- 
hiende, the names of which 1 shall state bidow. 

Tr.inslatcvl from llu: KoiU'h Vctcnskups Aoal-.-m'uns IliiiuUirii'ar, fei t sa-', j,, .jol. 
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Method of preptiiiijg pine of Ihanitnn. 

I expected at first to liav^ been able to r)btain pui(i oxide of 
uranium without any tedious processes, by means of one oi’ils 
properties which has not been known for any considerable tinu;; 
namely, tivat it dissolves with t’acilily in carbonate of ammonia, 
and is a^ain j>recipitated frriiu the solution by boilin*^; for 
should some copper uccomp my it in tin; solution, the oxide o!‘ 
uranium which first is preeipituled ou;j,lit to be quite free from all 
admixture oi’that metal. 

A portion ol’pechblemlc from Jolnuin (ieoroeustadt in Saxony, 
which was a|)paront!y very pure. wa> reduced to a fine powder, 
and ilio-ested with nitric acid till it was completelv deeomposetl. 
After this a little muriatic acul was added, which ilissoheda 
con.siderai)le portion of the straw-vidlow matter, insoluble in 
nitiic acid, 'riu; filtered solution was suptnsaturaled with c.ur- 
bonatc oi‘ammonia m cieat i'\e.(;ss. A portion of the juecipittite 
W'us a^ain dissolved by the carbonate, but tin; ;_-;reat('st pan 
remained iindissolved ; and this propoition coi tiuued unaltered 
llvouo'h the w lu*h,‘ was bealed. i in- annnoinacal solution wa- 
separated from ihc pi'eciptlate, and was examined by means oi 
processi^s vvhicli 1 consider it iiiuk cessai'v to jiai1,ictilari/c in this 
place, aiul to my astonishment, i idinu! it li) contain the followinir 
difiercut substances ; namely, o\i^i;; of mainuni, oxide, of copper, 
a consuhaable paopoiiic)!! id 'Xiiic of eobait, a iittie oxi<li* is! 
yiuc ; aiul the preeipita'c, la.^lde.'- aii (Ihm' Siodie.-^, contaiiie!!' 
mtndi arsf-nie. mixeil oxeji s of ir.in mid lead. if to these 

we add the sihea and siilpimi not dissohial by the acnls, V'e 
shall find that the pi i hbiende eontains iim tewer tlnoi iiiiie ddli r- 
fiit sulasfaaccs, lo fn."c oxide of nrauium from many (illu) 
bodies occasioinal a 'j(;rcat niiinbcr ol' frinth'ss trials. But I .0 
last siua;ee(led in ibsian crine; the IdIIow'iii^ nnUliod, by means 
ol which, so far as I can sec, the projtixide nj uiainum may h' 
obtained in a stale of comph.'lt pinitv. 

himdy [)ul\'ci'i/..'d p.addilendi: is dissolved liy means of a e’cnil' 
heat II' '.t mixture of mine, and umriatic acids. Wdum tii-' 
decomposition id themmeia! is eoinpli fed, and most of the acid 
expelled, a iittie miil'iatie aeid is In he added, afier wflicll the 
Inpud Is to lie diluti'd vv.th a, eood deal of vvatiM'. d'he sulphur, 
silu:a, and a portion ol the L;;an'.on', remain tinallv uiulissolveil. 
A current of stilphuri'tti d hvdioueti ^as must now be ])asscd 
tbroueh the Injukl as lom^' as any prciapitati' coiitiuues to tall. 

I he precapital e is at first dark-brown, eonsisl iicj,'of sulphurcls ol 
copjier, arsenic, and lead ; but at last il. bi’eoines yellow, and 
ci.msists ol sulplmret ol arsenic, d be lirpiid is now free from 
cop[iei', lead, ami aiseniv;, but it coutains iron, cobalt, and » 

iitti(.‘ Y.inc. 

bet it be lilte.red and vligested witlv a little vwlditional nitric 
acid to [)oroxidi/e the iron, lly ibis jU'oc(‘ss the lio-lu ereen 
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colour of t.lie liquid o-hangt s to Uiytllow. It must now be dt-coin- 
jiosed by means of carbonate of mnmonia added in excess, which 
will lake up the oxide of uruniu’a mixed with oxides of cobalt 
jtnd /inc; but leaves a ^.ixjat (|uautity of oxide ol‘ iron uiulis-- 
solved. Shofild the soluliou even contain a portion of earth, 
vvhich did not h.q)pen in my e\’[)f;viinents, almost the wliolc of it 
would be st‘p!uatt,d mixed witli tin; oxide of iron. Tlie filtered 
solution is afterwards macb* to b hi, and the boilimj; is continued 
as bmo' as the carbonate ol ammonia is disen^aii'cil. i\ jiortion 
of the oxide of eolialt nanams in the sointiun, wliich a<-quires a 
faint reddish colour; but auotber juntioji of it j.s precipitat('d 
alon^; with the oxide t-furaninm; wiiif'h <s)iitams likewise the 
/me. 'fhe jin.eipitaiv; is collected on tlo' washed, and 

drii'd. It is llien to be healed to redness; b\ Vsbieb it. loses its 
Xeiluw eoie.ur, aiul be.coines dalk-'/Ut Oj. in this state it must 
be mar erati'd foi- some liine ni dilute umrialie iie.id, v\ liich dis¬ 
solves (be oxides of eoliall and 7inc, Ineciiier with a small por¬ 
tion of peroxide of uraiimm. "fins p'Otion was probablv united 
as au aeui with tiie 'was bases, ibire proloxith' e')f uranium 
remains midissoUe<i. U (he muriatic sautioii be precipitated 
wiib eaustie ammonia in ext i s.-v, we obtain oxide of iiraniuip 
eoinhined witli oxidi s oi eobalt and '/me. f rom V parts of 
iiecliblcude treated in this wax, 1 obtaiued -diout. 'do paits of 
piotoxide of manium. this aiuomils neaily to (io pea cent, 
whieii is !.a paits les-; than t(ie (piaiitilv stated by Klapiutll. 


Mcliillii i ) <111(1 I nil'(>/'I r<i<t/u«i. 

d'he expiiimeiils linln rt!> miidc to obtain uruuum in the 
nielallie torm bavi iei.n -all eoini'icbdm t hare.oai ci ueibles with 
ol without addituois. it is eoitseijiteytlv probable, e'.en if the 
oxide i't maimim o|)> !.ni.il u[>ou had bei n -luite pure, ihat ihe 
nieiat obtaijied eoui lined rhari'oab or me othei snbstaiu'c 
deru'cd from the liuxt s loipi.i',, I m ’in odneimn. In whicii 
ease I, in- propirius ol (he pro-iaet de.ier m i.aiirdiv iVom 

ihor^c ot the pure mend. I'oiiuual 'c 'ciu Arndts b i\e Imnd out 
a. method ul a\oidme these ineon-va niences m tia; iT-dueliou ot 
meiais' ior it is now known that seuau! iiH iaiim o.xidi s mav lit* 
<lejU'ive(l of' their own. ii bv meam-of liydroeen mas. I di'ter- 
mined, therefore, to try wbeiher oxiV.e of uranium could not b<‘ 
broupdil to tin.' metallie stale b\ tins uuthod. If I sueeeeded 1 
obtained ivaJurallv the propoition of oxvnx'u in the oxide deti r- 
miiu-d with llie rccpiisite exactness. 

"fhe apjiaratiis employed m this proer-ss w as a piece ofacoin- 
luon barometer 1 idle, bhwva into a sundl ^iobe aiioiil tlm niid^lUe 
part. 'I’liis lube was in llu; lirst placi; wetttiiied, and then a 
portion ol'tiuely pulveri/ed protoxide, ot uranium which had been 
iieali'tl to redness was infroducei.l into the o|olmlar pail of the 
tube. Ib'fore dotenninint;-the wei;.>,Ut of this p.uwdcr, the ‘j^lass 
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was heated by a spirit Itimp, iiu order to drive otF any moisture 
that mi<:;ht have been adhering to the powder, and this moisture 
was sucked out of the tube by the mouth. The tube was then 
placed in conlimiity with an apparatus from which hydrogen gas 
was extricated from a mixture of/inc uiui dilute sulphuric acid. 
This gas was made to pass in tlie lirsi [»liico tlirough a tube tilled 
with i'used muriate of lime in older to iliy it. It then entered 
into the tube conUiiiiing the protoxide of uranium ; and as s<jon 
as it had expelled the atmcsplieri'c air, lieat vv.is a|)plied to the 
protoxide by means of an .'kigaiui’s spiril. lamp, 'fhe reducli(ju 
took place iimufdiateh, and wiih such violence that the matt( r 
liecame red-liot. U ater was geuer.ilcd, and al tin; end of tlie 
process, which only lushvd a few miniites, the gixani protoxide 
was ehauged into a powdi.r oi'a li\ci~})r(jwu colour. 1'IN7 jiarts 
of protoxith! of uranium had lost hy this process 0-042 part, 
which amounts (o d-.sl pm-c( tit. In another expe-rinumt t-4(iS 
lost 0-052, which ainoitnis to o-O I p( i < i*nl. I'lie cxperimciit. 
was repeated once more in a porcelain tube winch was!icat(;d t(.( 
wliiteiiess; but the product was lIu' same In’Dwn powah r, 

Tliis sul).->tance i-cmaius unalteied al the ordiiiarv tempciature 
pf the utmosplieve ; hut when healed to I lie connncncement of 
redness, it takes lire, swelK, and is {-oincried inltj gri'cii oxide. 
If is insululih; iu s-aljiluinc. and muiiauc. acuU, whether concen¬ 
trated or diluteii ; but itdissitivc,- with i'.u ility in nltiic acid with 
lilt; ei'olution of niti'ou'^ ;.i’as, and 'lu- adnijuu ha'- a ieinon-veilow 
colour. It IS cxcis'diiigiy prulMide t.hat the pisUovide <,if uia- 
nium is by '^I'is treatmcin, rt'dccrd to tin: nn-talhc sf i,(c ; hut it is 
certainly [lossihle that I only reduced ii, *i» ainwer statt; of tixi- 
clizement. 

Meanwhile I andciluok sunn; ex[)cniucuis m older to deter¬ 
mine the composition oftlie yeilow.oxide of nianium, by means 
of which [ expected to ijo ahh; to thiow sonn. iiu;ht on the (pics- 
tion, whether (he suhslance ohtamed in the preci ding experi¬ 
ments shc-uid be cousid(;red us a metal or not. if I eoiil-l 
prejiare a neutial s.di willi peioxide of urannim and snlpliuiic or 
muriatic a .’id, 1. slundd have nn easy wa'v* of dotia imniiig the 
ipiantity of oxygen in the oxide hy the ;uial\sls ol'the salt ; hnl 
neither of these sails could lit; ohl.imtol in the slatt; of crysials : 
for on evaporating the siduhon-, 1 obl,aim.d at last a tlnek syrup, 
wliich, wiieu further e vaporated, became gioenish-yellow from 
the formation of protoxide of uranium. On the other hand, 
when 1 added to the pcrmiiriati; ol'uraniiim a portion ofminiate 
of jiotasii, a triple sail separali.d on o\a[)oruting’ the li.piid m 
small lemon-yellow eiystais. Since hydrogen gas rcduecs the 
protoxitle ol'uranium with such facihiy, 1 thought it. likely that 
this triple salt might also be {iecumposed by means of if, and 
that its analysis could be bi-st jicrfomu'd in tlie way that Ihu'/e- 
lius proceeded with the analysis of polash-muriute of platinum ; 
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for potasli-muj’iuto of uranium may l)o frufed from water without 
the least diliiculty, as the salt e;u| I t; exptjsed t',* a moderati; red 
heat without imderijoiug' any (h'countosition. 

Tlie experiment \\as coiuimded in the first place in an appa¬ 
ratus similar tf> that aht)ve deserihed. i\s son)) as the. hvdrtv^reu 
oas began to j)ass, and the suit hei ame hot, it fused ami swt.dletl 
up, muriatic, acid gas was given tjul, and 1 iu; uia,--s became dark- 
cohuired and oj>a<pie. 'I'iutugh die pioc(;ss was ( (jutinued for 
iiearlv two liours, aiiti the le at iiohi tie; Ai-and’s sjdrit lamp 
was rais<;d to the highest (h 'jo.M'^h inten.Nit v, v apours (d'uuniatic 
acid still eamtiniied to pass , .v prooi tliat iln; -;dt was not coin- 
])let(“!v dec.ompostai. 1 lie wi)oi>’ being .dhi'.s!.! ti> ce-el, the 
luattc'V was extiacted bv water, wlin-h li;--.. ,i, ,.,t unniate of 

ft 

potash, togetluir witl) a good pintinu of urainu:.. -,d!. o! a light- 
green colour. ddu: m.sohiiile I’.snhie u;e-. a Mack erv-^tariizei! 
powder having- llu; metalii<' lu-'tie, which was v\,l,-^kt;d, ami dried 
upon bh>tting pa})( r. 

iSuj)j)osing’ that die imat in thi'- * \pe! nut nt niigiil have lieeii 
Ion w>ak, and *(haf the .caif, if expo'.i n' to a Inglu.r teniperafare, 
might have fa eii nnae rinuiih. telv dee'anpo.-ed. i( was again 
repeated with this (Idi'evenei , di.if tin -•■.dl w.i' put nUti an appa- 
iatus, wliU'h eouid be luore, sironglv lie.itid, and wlneh was 
iUtrodueeii ludfwav iuti> a small tninace In ated wi’di >dua'eoai. 

1 he heMi applied was s.i .ij-oiig that die'd iss w.i-. almo-1 meit« d ; 
vet the sail was mu i-oun'iete'v iM'e.annosf ii ; l,>v aiti'r wa.>lin!e 
die aiten-d sail widi water, tla i; ri nmiued di-- same cr\ staiir/.t d 
inadei as m t'fic prei'i-ding jn-i .;,in ot ; li'il ot a stiil mou 
deeided nietalhe app<arani.( toi tlie "'.'It h-,,'! bt eii eini'loved in 
i. i'eaier f ju.uit itv , an*! en tint ;.i e .not t!ie (-rv.lids i\. le kii'g;er 
and mole d 1st met. 1 he foi m o! ; itc"!' «• •V'.l ais ;m eii imdei tin,- 

inu'roscone wa - an o( 1 alicdro!! viiv nead' ‘'lai'd',, w li-''e (a.-es 
.had a ver\ strong nn'laihc iiishe. ''o.i.g ■ ao ’-.(le siigdrdy 

iiausparenf. at the edges., aiul 'I ; ee' 1. ■ i mi ; and 

this colour r••ula!ned eveji ;utei 'o ■ ’,>ei< i-, -dieiil to 

powder. Tiiese ervstais w>r<' n.m' aiou '; e''.po..'.n to tlie. 

atmosjdu'ie ; but wlicn Insitt d, diey wii-. lednc'-d |o'powder, 
incrv'ased m bulk, and were cliangefi into grr en pOytoMde (*( 
iiranimn, wliieii, udien ti(*ated wnh -amds, exhilnled ihevi'iy 
same rdiarueler.s as tlie piruducis t.i'the ledueed protoxide. 

Ills st'uicelv possible to linnk, dial in tins < xpu'iuieut an 
oxidized body could liave been oivtaiimd ; espeimdly if div' double 
salt. emploscd lie vieuv'd aecoi'dimg to tlie lu.w theory ol the 
nature ofmuiiatic aeid, aeeoiding t-i whieh that aeul e'mtaiijs 
He» oxvgeu W'luilevir. Ail the eiremustauees taken (ogethry 
lead to the conclusion, that tiu' cr\siallr/cd bmiy obtaim <! wa.s 
uu.tuUic uranium, bdjdd part of it weii- licatml in a platinum 
vessel, and eonverti d into green oxide 'I'he merease ol wx ight 
Was d'U'Jdd, or U)t,l jiaits of file metal liad eomhimil with d-Ud.5 
parts of o.vygeii. For the sake of'security the fi.xide was dissolved 
'Wte •SV/vV'., voi,, \'n, s 
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ill nitric acid, the solution eva'poratcd to diyneKS, and exposed 
to a rod lit=ut • bat hv tliis prof oss no all oration whatever of the 
weight was prodticod. 

*rhe expcrimi'iit was repeated with I-OOb grainine of metal, 
which increased in weight O'OdTo gratume, corresponding to 
3‘75 oxygen to the iOd o( metal. 

'fiu'St; two expcriinents agreeing very well with each other 
show plainiv that tin* brown sabslauee oblained when protoxide 
ofuraninni uas leduerd by ai.r-nis of liNflroyen oas, nmst like* 
wise be in the nietaliie state. , A liniulicij paits ofthe [»ro<oxide 
lost d'.jo or :>•.')'! uftlieir weiolil, leaving a remainder amonnling 
to 9b'47 or bll'dt). l>ut dtr-ifi ■. 3-,74 i(){) ; 3.4)7, which los< 

<pnte corresponds with the aLCinientaiion of weiu'ln of the. metal 
when lieated to lediu'ss. It was foinn riv ri'uiaikial, that the 
metal wlnm ol.Mamed hv iTiiiiemg t!u’ pioloxidc l-y i!i< ans oi 
hydrogen gislci'^ a !i v.-c-brow n coloui'; winl.'on the other hand 
the pouiK'r (.flbe ervslllr/.ei ! pre.iliioj reihiislwhr.iVN n ; but 
tins mav be (ovnig to no o(h(!r cau'.o than a doimenee in the 
tineness ofth.' two powder^. ' 

[f the resuil of the ri'iMielmn ol tlw protoxide bi* amipared 
Avith that \vbieii is oi.taiued bv the eeanbasiion of the nieial, Htt) 
parts ot'proloM'le oi maninm are eonijiosed at a medonn of 

1 I'aumm.... ijo-d iis 

it.'d-Odit 

and }(H1 parts ed ■. ramiiin eomlMoe wnii .■.ei.sK parts o) oxvgon. 
The protoxide of aiananu oiifained I’rom perembonale is a. 
puwd.-r ot a dirt’.-‘a'i'eri. (ailoin. It i.ir uranium salt heaseeajiai 
tune tlirowii down l.v eroi.'.lie aiiit'ie'ina, and the pree.ipitale la 
heated to rednes'-, tbe, [iMtoxide is obtained in the form ot ,i 
blaek metallic luass^ tiie ['.ailicles oi uhudi cohere togeilies. 
This mass is e\<'etMiii|M!■>. b-iiil, mai i.s not wiliiont ihilieuU’. 
reduced to povvder. 4 lie powdi r has iiie nsinil ervi^a coloni' oj 
[ii'otoxide of nraniinn. ib otoxule ol" niaiiitim idb r lun ing bceii 
healc'l ii) i(‘diiess. di'.iobes vej y sparing! v m diinle mnruific or 
snlpltiiiic aeid. "I iie (‘ogentillaied acids dissoive i| better, and 
wdieii it. is boiled in eoneeiitialed sulphuric aeid, n dissolves 
e.omph-Tt iy, a bgio-oreen eoioni-cd saline mass is obtained, whie.n 
dissob’es ill water with a deep boUle-yreeii colour, it such a 
solution be |n'eeij»italetl by e.anstie ammonia, the j.roloxide i' 
sepaiaieal in flic state of a livdrate., m biovvn docks inclining (<> 
purple, n tlif'se jjoeks ijc washed and driiul at the l.emperatuiv 
of *214°, ami then In at.-d in a glass tube, they give, out a eousi- 
derable portion of wall r, and become ort'cn. In general a por¬ 
tion of (he hyilrate is llki-wise e.onverled into [leroxide, and it 
becomes yelhov before the end of the drying; and it it was 
precipitated by ammonia in great excess, or if it was washed 
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with hot water, in either case we may j^'cnerally expect to 
lind the whole after beiii;i' diif.^l in the statsi^of peroxide 
containing lunnioniu. (Jiubonate of mninonia throws dmvu a 
hght-greeu precipitate of protocurbuuute of uranium, which* is 
again dissolved if tlie precipituia be added in excess. Iftlie 
precipitate be heated in uunnoiiia, we obtain protoxide of ura¬ 
nium free from carbonic acid, flic hvdrated protoxiile dissolv(\s 
very easily in acids ; and the precipitate by means of caustic, 
ammonia is easily dissolved again if a liUh exc.ess o(' acid be 
addtal to the li(juid; but it tlte pr^-cipilalod )iydra({; be digested 
fur an hour in water, the chemu allv i-ernbirn d wulcr is disen¬ 
gaged, tlie matter concretes into a heavv powijf r ol small bulk., 
amt i.s afterwards acted upon with great, diii'n udv by .-.ri;’ 

1 Oxide, oj ViditiiOK. 

Peroxide of uianium, a.s is well know it, h.ts tiio ptmpm tv of 
acting Sometimes the }jar( i>l' an ueiii, ami ^l(!)(.!■s that of an 
•dkali ; and it has such a teiKif.nev to enter iiito eoinlnnalion 
with othei oxidiV.tjd bo<iies,that i doabi the pos,v,lbilil y o[ v.>btii(!i" 
iiig it in an insulattai stale. i'or e\.ini[)lc, it ue prceipitale a 
solntioa <.it this oxide m umnutie or njttie acid bv tm aiis oi' 
I'austic ammonia, the precipitate, i-. a ehemieui tsiinbinaiion of 
(teroxide of uvuiiium witii walei-and ammonia, which l.i.-.! ijoaiv 
cannot !)c removed l>v wa dmig tiie powder. I'lm very sann 
ivsnlt is obtaiiied, if wo [neeijiit.ite the perovnie !i\ means of 
eauslic. potash, d'he hydrateal lUMimCe ot aimuonia ma\' be. 
heated without umh igonig di eompjosiii>a; to dl2 ’, it a little 
hiulmr. W lum luised to a still higher tenipeialui'e, n gives om 
u.i.ter, azotic ^as, and ammum.i. and pr-itoxnh; oi‘ iiraimu;! 
remains behind. If we atlempt on tin; oiiii.-r jiand to in at pey- 
iiiirate ot' uratmim in oi-der to di.sengage tin ,ent!. .in- ileiamipos)- 
tion (d‘the salt does not cease tdi tie c/i.'i< ■ e.- i-: eno-v'.’l. i! 

iiito protoxiilc ; ami this n salt rak< i.'> .n "av 

we rogulate the tempe.rature. ^ 

Considering the small *iir.inlitv o! oxygen i;; liie p.: > a o\id,- 
of uranium, it was Ot’tln; ntnie>s{ nnportamn lU d-, tennim.ig die 
(juantily of etxvge.n in the peto.xidt; to i .npiov a method wha t! 
HUS not liable to aiiv limnnlainty. If^ oecmii'd to ni,: that I 
should olilain siiidi a metiiod if 1 eoinbined peiuvn'ie ol' nrannim 
with a basis, the inoportion cd whose owgeu was acemat' Is 
hiiown ; and then, by' means td’ hydrogen gas. ilcpnved ijiut) 
''ubstances of thmr oxygt'ii. Knowing the pioporlions oi pec. 
<e\ide of uranium and basi.s, and tlie pru'poitnni ol o\vgea on ihe 
base, w!i should have the oxygen in tim peruxidi'. d'o ('nai;ie ‘ 
iiie to employ such a method, some preliminarv exjunnai nts 
'verc undertaken, by wbiidi I tuund that when to a sohilmn oS‘ 
peroxide of urauium in muriatic acid anv caithv or iiietalhc 
“luriate is added, and then caustic aniiuuniii i.s adueil to the 
iuixture, in all such cases th.e peroxide of uiaiiiuiu is pi'eeijututed 
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in combination with the earth or metallic oxide in the form of a 
uraniate, even when the basf. consists of a substance which, 
when in an insulated state, is not precipitated by aranu)nia ; for 
example, when it is lime or barytes; and in this way a whole 
series of uraniates may be obtained, which, however, do not 
resemble other salts in their composition, as will be seen more 
particularly hereafter. When peroxide of uranium is unite<l to a 
basis capable of withslandinj^- the lire, it can resist a high tempera¬ 
ture -without losing any of its oxygen. When, on the contrary, 

1 examined a uraniate having -in easily reducible basis, the com¬ 
position of which was known before, I in that case hi st reduced 
the salt by means of hydrogen gas, which gave me the (juantity 
of oxygen contained in both oxnles ; then detenniiung the. cjuan- 
tity of oxygen in the basis I had that in the peroxide of uranimn, 
I employed for this purpose urumate of lead as most suitable to 
this kind of investigation. 

Anaiysh of U aniale of Lead. 

The salt was prepared in this manner. Solutions ofpernitrate 
of uranium and nitrate of lead wire mixed togetlier, and preeipi- 
tated by caustic ammonia. The precipitate thus ohuined wa ■ 
washed, and exposed to a red heat. It jjrohaiily I'ontuined aa 
excess ofo.xide of lead, in thi; form < { sutunirate, as the nitrate 
of lead had been added in consideraide axeesv ; init this was ol 
no conseipienc.e, 'fhe precipitated i ompound-.dier being heati d. 
to ivdiies.N and pniveri'/.t <1, had a l innamon-lirown eoioiii, and i: 
gave a liiii lem(.>n-yi‘l!ovv .solution jii iniirialic acid ; sh'jwhig (hat 
the jxu'oxide of araniuiii had lu'^t noia; of its oxygen. 

I'961) gramme of maniato of lead wa.:; rt.'dueed by imrans rM 
jiydrogen gas in the saxue w'ay as t.lie analysis of the piotoxide oi 
urainurn was performed, As so'on as it began to be red hot, it 
gave out much water, and when this ei-asiul the juocos.s wa.s 
stopped. The product consisted of a dark-brown powder, 
which weiglied 0;I27 less than the uraniate of lead. But tlii.s 
difl'erence in weight c.onld lu.d be determined with accnrac\, 
because the apparatus while weighing wa.s constantly increusiiu: 
in weight, 'fhe reduced mass he.came at the same time hot, and 
when thrown upon papig, it took (ire, and bi'cume ipiite ignited, 
leaving uraniate of leail as a residue. 

This singular phenomeiion, owing probably to the rapidity 
with which the alloy of uranium and lead absorbed o.vygen, was 
so much the more uidooktui for, as these metals, when in a 
ai^paiate state, do not undergo any change in the common (eiu- 
perature of the atmospherii. 'i’here might, in this case, hav>' 
been produc.ed an electro-chemical process Itetween them, which 
occasioned their eomlmstion. Meanwhile no accurate conelii- 
sion could be drawn n speeling the oxygen which the two metAl.- 
contained. 'I'he expeiiment, therefore, was repeated, with tln>: 
alteration, that the water was collected in a receiver, filled with 
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fused muriate of lime, previously exactly balanced to determine 

Its weiejlit. , 

From 2*3 p;ramnios of uraniate of lead, previously heated to 
redness, were obtaiiital in this way 0* 1 (Jf gr. of water, erjuivalcift, 
to 1)'14.>9 oxY”:e*n.'^' 

()*()2H tyrauiuie of uraniate of loafl, pn.'pared at tlui aami' time, 
wi'ie rlissolvc<l in nitric acid, 'fiie sidutioii was mixed with 
suljdmric acid m Hutlicieul, (juantity to saturati' the oxide of 
lead, and tht;n evaj.'oratt d almost to drym ss. 1 found it neers- 
sary to dissolve the uraniate ot lea/l in tin- lirst place in nitric 
acnl ; lor it it lx; decompo'-^ed direclly hv suiphnne acid, it is not 
possible to obtain thesulphatt' oi lead white, and puii<>frf e trom 
o.vide of uranium. Tin.; mas-^ was tinally di,;('-ted tn alcohol, 
w^iich (iissolvexi the sulpliafe of uranium, and. e ft ibe suljihate 
of lead, 'this last salt, was eollected on a idler, and washed 
with alcohol. Alter iieiui; heati ii to reduess, it w-'iujurd tl* iH.o 
C'r. whii'h <-o,Te.''[)on(l'' with tl'3d7 pnatoxiiU of' lead. The 
rt luaiiuler ot’tlie (iMrJ.S anemutunj;; to i)’'Si I w:w of c.ourse p(;r- 
ij\id<; t>f uranouti. d'hus it apjieais ilia! J'o urauiatn of lead 
consist ot |•d<)i' proloMile of ie-.n!, anr! O’ii'dd ot pero.xidt' of 
urainum, file oxv:ren in tin fi'innr of these eonstilueuts ia 
n-O'i d/ but. the oxni<‘s of h ,ni and uvaiuum had tow-ftin.i lost 
<i'l4.o9 of oxv'.;en ; and i'((Use(pienllv d'ttVdd of oxvn,en n;ust 
Iv.ivo beloneo’d to the peioxiiie ol'uranium, It follows uhnnateiy 
ilia) lot) p;t.rt< of’peroxide ot'u!;oinnu r uitain .VJ.’i'J oi ox\p;en. 

d'ite experiment \\as rejx'ateii w.lh a uraniate of lead of 
another preparation ; because ail fbe first slock was exhausted. 

i*2t) pr. redue.ed hv means (;{’ hyrirooen ea,>, oave ('•O/HA 
water, correspomlino' wilh t.' ttd-fS o\v}o-u ; i*2o^ ur. of the sail 
was deeomposf'd hv sulphuric acid, and w*is found to lie a <*om- 
iauuui of It* 173 [U'otoxidi'of lead, and 1-'tSd per -xidi ofuiauiuin. 
hiu oi'. of the- mauiati. ot'eouise cons|^t of !- ? ,13, j.uotoxide of 
had and l*()Sb7 peroxide I'f utanneo; uMwl! lo^iXlo'r routam 
d*(tt»9(S oxyo'e.u : buf U*]7.3i) jiroiovide . ’ b ad ceuitani ttttl’il 
oxygen. Thus if appears thal, tin. <>\ygen In l-l'iiSiiT pen.side of 
uramum is t)-t),774; and I'.M) parts of peroxide oi uiamulri c<^n- 
taui 5'2<S'3 oxygen. The preceding experinumt gave /r‘27)2 ; the 
mean of botli is .o*2(i7. bh-om this it foj.iows, that KiO parts of 
orantimi, in order to become peroxide, mu.st combine W’ithd*.u69 
oxygon. 

But that the whole might not dej>end upon a single set of 
oxperimeuls, I de.termine,d likewise to analyze 

Urunialc of Ihin/tc'^. * 

U was prepared in this manner. A mixture of the solutions 

pormuriatc of uramum and muriate of barytes, both previously 
Imded, was jirecipitated hy caustic ammonia. The juecipitate 

* The oxygen in .tin; water was reckoned S8'9tt per cent, according to the caperi- 
wents of Berrelius and JDutong, 
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Was collected on a filter, and hastily washed with fresh boiled 
water, to prevent any mixtyre of carbonate of barytes. The 
nraniate of barytes, after being dried and heated to redness, had 
a fine yellow colour, which became lemon-yellow when the salt 
was reduced to powder. 

1-34:J gramme of nraniate of barytes previously heated to 
redness, being dissolved in nitric acid, and decomposed by 
means of sulphuric acid, n'avc 0'2J)o gr. of sulphate of barytes, 
Of O'lDl barytes. The solution which contained the peroxide ot 
uranium was evaporated to dryness, and the dry salt heated to 
decomposition in a platinum crucible ; for this a strong and long 
continued heat w as required to drive off the last portion of the 
>\ilphunG acid. The residue was protoxide of uranium, which 
weighed 1-} ‘21, When dissolved in nitric acid, no turbiduess 
appeared indicating the presence of any sulphate of barytes; 
l*.‘i4:> uranivile of barytes had thus givei\ 0*194 barytes, and 
1T21 prot(txide of uranium, making together 1*315. The loss, 
amounting to 0 028, must, of course he the difference between 
the quantity of oxygam in the ])r()toxide and peroxide of ura* 
niinii; hut 1*121 : 0*028 100 : 2*5; conse((uently 100 protoxide 

of uranium, in order to become peroxide, must combine with 2*5 
oxygen. 

l*45fj gr. uraiiiat(! of haryte.s of anotlier preparation gave 
0*304 sulphate of barytes (equivalent to 0*230 barytes), and 1*180 
protoxide of uranium. 4'he oxygen driven off in this exjieii- 
nient is 0*031 with l*18t) protoxide; this to 100 parts is etpiiva- 
lent to 2*01. 4’he mean of 2*50 and 2*(>1 is '2*56; and 100 
parts of peroxide of uranium ought, according to these experi¬ 
ments, to contain 5*00 oxygen, and 100 of the metal combine 
with 0*34 oxygen, in qxder to become peroxide. 

Although the, uraniate of barytes was formed in both cases 
in the same way, so that the liquid from which it was prepared 
cojit.uned always a quantity of uncotnbined ammonia; and 
althoiigh a quantity of muriate of barytes in both cases remained 
unprecipitated in the liquid, yet we perceive that the uraniate 
of barytes first prepared contained a considerably smaller pro¬ 
portion of basis than the second. It is possible that the peroxide 
of uranium, being a weak acid, may undergo some modification 
in its capacity of saturaiion, according as the muriate of barytes 
is present in a greater or smaller proportion relative to the 
muriate of uranium. 

Analijsis o f the. Sulphate of Uratiium and Potash, 

I'his double salt being less soluble in water than the muriate 
of uranium and potash, crystallizes more readily, and may, by 
means of crystallization, be completely freed from any excess of 
the salt of potash, I consider this salt on that account as more 
suitable for analysis than the muriate. 

Potash-sulphate of uranium is obtained by evaporating » 
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solution of sulphate of uranium to wJiicli some sulphate of potash 
has been added. It forms a confused crystallized mass of an 
exceedingly beautiful leuion-yel.’ow colour. When heated, it 
gives out in the first place water, and wben the heat is ayg- 
inented melts,*aud flows into a liijuid. The fused salt is green¬ 
ish-yellow, and therefore has proliably undergone a partial 
decomposition; although it give^ a full lemon-yellow solution in 
water; but if the salt be heated ouly to a commencement of 
fusion, it retains its yilhov colour cf)ni|)h;lelv. 

A solution containing 2-17:J grs. of ciy.'.tallized and anliydrous 
potash-sulphate (d’ uranium wals jirecipitaled hy muriate of 
baiyte.s. 'I'lie sulpliale of hai vtc's being sejuirated, washed, and 
heated to redness, weighed l‘81‘l gr. eon. ^lamdine’ tf) ()di‘23 
sulphuric acid. i 

The filtered liejuid uas saturate*! witli caustie ammonia, whiidi 
})reci])ital,ed urania'ie of haryl.i-s. ii. was colleelod on (lie tilter 
and weighed. TIu' residua! li({U!'l was mi\<'d u/lli a sutlicient 
(piantity of sul|)huric acid both to scjiarate any liarytes that 
might remain, find in or<!er bnally to obtain a sul[)hate ofjKitash 
quite tree iiom muriatic acid. Atier tliis the vviioit; liquid was 
evaporated to dryness ; llie dry v-^alt. was lu alid to redness in a 
weighed plalimim <‘Uiedi](!, which the annuuniaeal salts w<!re 
Yolatili/ed, and sulphuti. of jtotasli remaim tl, ulneliwas rimdcred 
neutral by liie fumes of eaibonal*' of annnonia. U weighed 
()-5oo gr. r-quivalent to O-'iNS gr. of j)o(a>h. Thc' salt dissolved 
m water without residue, and the. solution was neitiun' rendtaed 
t.uibid by ammonia, nor iiy nitrate iif silver; showing that it 
contained neither oxide of uianinm imr imiriutic acid, 'file sul- 
nliuric acid anil the potash wme thus delermiin’d ; what is 
wanting to make up the original quantity of salt employed must 
he peroxide of uranium. It Ibilows tlia* the constituents of thc 
double salt must be; 


JSulphmic aciil. 

Potash.. O-gsS* 

Peroxide of uranium. 


2’172 

Or ill 100 parts : . 


Sulplmric acid.. 

Potash... 13-20 

Peroxide of uranium.0S-(){» 


• 100-00 


13*20 potash are saturated by 11*20 sulphuric acid. There 
remain 17*12 acid which belong to the 58*00 of peroxide of ura¬ 
nium ; but 17*42 sulphuric acid saturate a quantity of basis 
contaiaing 3:477 oxygen; 100 parts of peroxide of uranium 









264 M. Arfwedson on Uranium. [April, 

consequently contain 5'99 oxygen ; or 100 parts of the metal, in 
order to beperoxidized, combine with ()*37 oxygen. 

The oxygen-of the potash is to that of the peroxide of uranium 
as 2 to 3; for the oxygen in 13*2(> potash is 2‘248, and in 68*06 
o|‘ peroxide of uranium 3*i77. ISow 2*248 : 3”477 :: 100 : 
154-7. 

If we now collect the results of all these experiments to deter¬ 
mine the quantity ofthec-xygen in the ])ero\ide, we shall find 
them as follovv.s : 

loo parts of uranium take up, according to the analysis of 

Oxygen. 


Uraniate of lead.3-559 

, Uraniate ol’barytes.()-340 

Potash-sulphate of uranium.G-370 


The number.5*559 has almost tlie same ratio to the oxygen in 
the protoxide that 3 has to 2 ; for in Ihe protoxide 100 parts of 
uranium are (mmbiued with O-OSS parts of oxygon, which, nml- 
tiplied by Uj, — -5-532 ; but the last, two numbers lie l)etw'een 
1 e -and twice 3*(iSS. Jl is dilfienit to d<!termitie which of these 
numbers come nearest the truth. The last two, although 
obtained ditferent ways, accord in a remarkable degree; and 
have in conscrpienee some elaim to be cniisidej'ed as accurate. 
But on the oilier side it is clear that the ex^u'riiiu'uts made with 
uraniate of lead ought to conu^ out with greater precision; 
because the aualytical nu'thod folluwed with respect to it puts it 
in our power to attain a Inidier degree of accuracy than is likely 
in the two following experiments. I must in the mean time 
acknowledge that tliese cxpcriincnts do not fmuish us with the 
knowdedge of the comp(':»jti(m'of tin; oxides of uranium with that 
degree of aecuracy%which chemists liave a right to recpiire. At. 
the same time it may be ailmitted as most likely that the oxygen 
in the peroxide of nraniiim is I ' tiuu's as great as in the protox¬ 
ide: unle ;s we were admit tliat lire second comj)osition, sucli 
as it wa.s found, cail be complettdy depended on ; and this there 
is not much reason to do, as both the oxidizement of the metal 
and the reduction of the protoxirlc, gi\c the same composition of 
the oxide. 

According to M. SchonlVerg’s experiments on the composition 
of the oxides of uranium,’^' the oxygen in the protoxide is to that 
in the jreroxide as 2 to 3>; for Ire I’ound the protoxide to contain 
(), and the peroxide 8-73 per cent. The oxygen in the jrrotoxide 
was determined by analysing the juotomuriate of uranium; and 
tjic composition of the peroxide was determined by the loss of 
weight which it sustained when heated to redness, by which it 
was converted into protoxide. But it a])pears from my experi¬ 
ments, that the protomuriate can never be obtained neutral and 


* De conjunctionc cheniica cjunque rationibus, T^psalifp, 
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free from peroxide without undergoing decomposition. It is 
probable, therelore, that M. Schonberg’s experiments were made 
upon a salt containing an excess of acid, in which case it is 
obvious that he must have overrated the quantity of oxygen/;on- 
tained in the*basis. The peroxide employed in his second deter¬ 
mination was obtained by decomposing pernitrateof uranium by 
means of heat; but this mode of experimenting cannot be deci¬ 
sive, as from what has becm sl ated it must be evidently impossible 
to drive off the nitric acid completely from this salt without con 
verting the basis partly into a protoxide. 

lUO parts of uranium to fbhn the protoxide combine with 
3*688 oxygen. If this represents two atoms of oxygen, as is 
probable, then an atom of uranium will weigh b422‘.‘l9. Peroxide 
of uranium precipitated by a caustic alkali is insohible in an 
excess of the precipitating substance, and always contains a 
little alkali, which cannot be washed out, but is found, together 
with an earthy or metallic salt in ilie water, as the peroxide of 
uranium is precipitated in combinalhm with an earth or metallic 
oxide. In aljcahne carbonates, and in particular with carbonate 
of ammonia, peroxide of uranium is easily soluble. The solution 
has a strong lemon colo\ir, and even an inconsiderable portion of 
peroxide of uranium is capable of giving' that colour to water, 
liy boiling, the peroxide of uranium precipitates in the state of a 
pale-yellow' powder, which contains carbonic acid, and even 
some ammonia. We nmsi not, however, reckon upon obtaining 
the whole oxide; because however pure it may be, there always 
remains a little in the water; and wiien the carbonated oxide is 
put upon the filter and washed, the water employed in the edul- 
coration, especially towards the end, contains a good portion of 
oxide in solution, whicli again 1‘alls wlien the liquid comes to be 
mixed with tlie saline solutTon. The* peroxide precipitated by 
caustic ammonia acts in precisely the sam'c way. Peroxide of 
uranium, therefore, may be considered as slightly soluble in 
water. This solubility is partly, liut not entirely prevented by 
washing it with water containing sai ammiiniac dissolved in it. 
Du the other liaud, if peroxide ot ar-.iniimi be united to an earth 
or a metallic oxide, it is not in the least soluble in water. 

According to what has been already stated, peroxide of ura¬ 
nium unites with the other earths ami metallic oxides into a kind 
cf uraniates, in all cases, wlicn the mixed solutions of both are 
precipitated by caustic ammonia. These compounds may be 
reduced by means of hydrogen gas to the state of alloys of 
uranium, and the basis of the earth or oxide employed, even 
when tlic earthy basis is barytes. Thes^ alloys again absorb 
oxvgen at the common temperature of the atmosphere, and tne 
oxulizemeut is accompanied by combustion. They constitute, 
therefore, a peculiar Kind of pj/ruphori not inferior to tliose 
already known. The alloy of uranium and lead has been already 
mentioned., An analogous body is obtained when urauiate of 
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barytes is reduced; and the alloy of uranium and iron burns still 
better than either of the others. 

Uranium appears to have a 'very weak a6Snity for sulphur. 
The.sulphuret may be obtained by the moist way, as is already 
known, if a solution of uranium be precipitated by an alkaline 
hydrosulphuret; but I have not been able to succeed in forminj^ 
sulphuret of uranium by the dry way. When dry sulplinretted 
hydroj^en gas is passed over red-hot protoxide of uranium, the 
oxide IS reduced immediately, water and sulphur exhale, and a 
body remains in all respects similar to the metallic uranium, 
Rud which contains only l*t)l pe*!' cent, of sulphur. 

Salts of Urauunn. 

The protosalts of uranium in a state of purity arc; not easily 
prepared. If we dissolve protoxide of uranium in concentrated 
sulphuric or muriatic acid (which, in the second case, goes on 
very slowly), the solution at first is dark bottle-green; but it 
becomes gradually lighter, and at last assumes a greenish-yellow 
colour from the formation of peroxide The sulphuric acid solu¬ 
tion when evaporated deposits a light green confusedly crystal¬ 
lized mass which contains a mixture of jirotoxide and peroxide 
of uranium. The muriatic acid solution may be evaporated to 
dryness without the deposition of any crystals. 

Persalts .—The persulphate of uranium is formed, when nitric 
acid is added to a solution of protosulphate of uranium. This 
addition, the green colour speedily passes to yellow, even with¬ 
out the assistance of heat. 

The salt does not crystallize even when evaporated to the con¬ 
sistence of a syrup. If we continue the a})plicdtion of the heat 
after the salt has become dry, the oxide loses a portion of its 
oxygen, and the mass acquires a greenish-yellow colour. 

Feruitratc of uratYiam is formed when the protoxide is dis¬ 
solved in nitric acid. The solution goes oii with rapidity, espe¬ 
cially if assisted by heat. Nitrous gas is disengaged, and we 
obtain a yellow liquhl, whicli, when evaporated, shoots into long 
prismatic cyrystals of a fine yellow colour. The salt dissolves 
readily in water, and is decomposed in a comparatively low tem¬ 
perature ; oxygen gas is also disengaged, and pernilrate of 
uranium formed. When heated just to redness, it is decomposed 
completely; nitrous acid is driven off', and protoxide of uranium 
remains. 

Permuriate of uranium is formed in the same way as the per¬ 
sulphate. It does not crystallize, though evaporated to the 
consistence of a syrup. The dry salt is very deliquescent. 

Percarbonate of uranium has been already described. 

Double Salts, 

Peroxide of uranium seems to have a great disposition to form 
double salts in combination with other bases. It has been 
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already stated that a solution of persulphate or permuriate of 
uranium does not crystallize; but if a portion of sulphate or 
muriate of potash be added to the solution, \ve*obtain by evapo¬ 
ration a uranium salt in combination with the alkaline salj;, 

Potash^pvrsulphafe of uranium forms a granular crystallized 
mass, of a very fine lemon-yellow colour. The salt dissolves 
pretty easily in water. By alcohol it is decomposed in such a 
w ay tliat the persulphate of uranium is dissolved, and the alkaline 
salt remains behind undissolved. When heated, it loses ita 
water, melts at a low red heat, and begins in this temperature to 
undergo decomposition ; for ft acquires a green colour ; bijd^the 
decomposition is very inconsideral)le, for even after being com¬ 
pletely fused, it dissolves again in water with a lemon-yellow 
colour. Before it begins to melt it is not altered ia the least. 
The constituents of this salt in an anhydrous state have been 
given above. 

Ammonia-persulphate of uranium crvslallizes like the preced¬ 
ing salt. It is easily soluble in water, and in a higher tempera¬ 
ture it is decomposed, leaving jirotoxide of uranium. 

Potash-pennurlale of uranium crystallizes likewise, if w^e add 
a considerable proportion of muriate of potash to the solution of 
peroxide of uranium in muriatic acid; but unless this be done, 
the double salt crystallizes very slowly. It forms small crystals, 
sometimes in prisms, sometimes in grains. They are transparent 
and yellow , and havti a regular form ; but are mechanically mixed 
with muriate of potash ; from which however they may be picked 
out quite pure ; but the process is very tedious, as the crystals 
are small. The mixed muriate of potash cannot be separated by 
crystallizing again, for as it is just as soluble in water as the double 
salt, they both crystallize at the same time. When heated, the 
double salt gives out water without laeiug decomposed. It melts 
W'hen it begins to be red-hot, giving ’out chlorine gas. It 
becomes green, and is decomposed, *tliough only partially. 

1 have not examined any other dimble salts, though it is likely 
that more of them might be easily ubtainjad. 


Article V, 

Examination of the Oxidum Manganoso-Manganicumi a hitherto 
unknown Chemical Compound of the Protoxide and Deutoxide 
of Manganese, By Aug. Arfwedson,'* 

In consequence of the experiments which have been made 
upon the oxides of manganese, it has been concluded that the 

fnwa th« Aihiuxdlingwt i Fjrsik, Kemi, &c, ri. 8^. 
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products formed, when protoxide of manganese is heated to 
redness in the open fire, and when nitrate of manganese is 
exposed to a redlieat, constitute one and the same oxide ; and 
that the different colours (for the former is brown and the latter 
black) are owing to the different states of mechanicaf division in 
which the two bodies are. But I liave always obtained these 
two products, very different from each other in appearance, even 
when both w’ere rcd\ico<l to powders of the same liueness. The 
former always gives with sulphuric acid a weak ametliyst-red 
solution ; while the latter forms with the same acid a solution 
having a deep grass-green colour. These different properties 
appeared to require a more accurate investigation of the chemi¬ 
cal constitution of these two bodies. With this vietv 1 have, at 
the desire of Prof. Berzelius, made a set of experiments, of which 
I shall now give a short account. 

(1.) A neutral s,olutiou of pure muriate of manganese was pre¬ 
cipitated by bicarbonate of jmtash. The carbonate of manga¬ 
nese obtained was snow-white. After being washed with boiled 
and cold water, and dried in the vacuum of an air-pump with 
sulphuric acid, it remained witlrout any change in its colour. 

The carbonate of manganese thus prepared was put into a 
spherical cavity blown iti the middle of a barometer tube, 
through which a current of hydrogen gas was made to pass. As 
soon as the gas had driven out all the atmospherical air, the 
manganese was heated by applyitig a spirit-lamp to the glass 
ball containing it; and the heat was continued as long as any 
water and carbonic acid gas continued to be ev(»lved. The 
powder by this process acquired a fine pistacliio-green colour, 
which continued till the apparatus had cooled, and the al mo- 
spherical air was admitted t 9 it, when it became greyish-green. 
A little portion of this^ powder treated w'ith muriatic acid dis¬ 
solved without the least effervescence, showing that the carbonic 
acid had been completely expelled. 

A gramme, of protoxide prepared in this way w’as heated in a 
glass capsule over a spirit-iamp. The matter immediately took 
fire, and burnt to a dark-brown oxide, which weighed l-073o 
gramme. Thus the increase of weight on 100 parts of protoxide 
was 7v35 ; and as the protoxide is considered as containing 
21-9 pr cent, of oxygen, thb brown oxide must be a com¬ 
pound of 

Manganese. 72-784 100-00 

Oxygen. ..27-216 37*39 

,* 100-000 137*39 

The 1*0735 gramme of brown oxide was boiled with nitric 
acid to dryness, and heated to redness. The brown colour of 
the oxide gradually changed to black, with a copious evolution 
of nitrous gas, and the \veight of the powder became 1*195 
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gramme. Exposed to a stronger heat in a platinum crucibl e 
over a charcoal fire, the weight was reduced to 1*100 gramme. 
Thus 100 parts of protoxide by this treatment increase 10 parts 
in weight; and according to the preceding statement of the 
constitution'of the protoxide, this black oxide is composed of 


Manganese.71 .100*00 

Oxygen.29 . 40*84 

100 140*84 


(2.) 1*192 gramme of protoxide of manganese, prepared as 
before described, left, when burnt in the open fire, 1*383 gramme 
of brown oxide. According to this experiment 100 parts of 
protoxide took up 7*043 oxygen, and the constituents of brown 
oxide are : 

Metal...• 100*00 

Oxygen. 37*45 


137*4; 

'I'he 1*383 gramme of brown oxide was boiled to drynesswlth 
nitric acid, and exposed to a strong red heat in a platinum 
vessel. The matter Irad aecphved a shining black colour, and 
weighed 1 398 gramme. The increase of weigiit this time was 
so inconsiderable that it seems probable tliat some disoxygena- 
tion had taken [)lace. It may be presumed, therefore, that tlie 
black oxide w hen exposed to a violent heat may be completely 
reduced to the stat(! of brown oxide. Tlie heat was continued 
for nearly an hour, and was as great as could be applied. The 
powder now' resumed its former brojva colour, and very nearly 
its oritrinal weight. 3'he excess amounted miiv to two mille- 
grammes. 

To ascertain whether tiie blat'k ‘oxide can be prepared by 
means of a smaller detenninale degiee <d' he.it sp as to give 
constant results, the oxide of mangunesf'ulready heated to red¬ 
ness Was again treated with nitric acid, and heati d.over a spirit- 
lamp five dilferent times, and the increase of weight was noted 
each time. The following little table shows the result. 

190 parts of protoxide had takeb up 


1st time.14*4 parts of oxygen, 

2d. 13*93 

3d. {0*52 

4th. 10*37 

5th. 10* I'd 


The smaller augmentation of weight in the last three experi¬ 
ments was owing to a further evolution of nitrous gas. 4 he expe¬ 
riments show that the true increase of weiglit lies between 10*52 
and 10*13. We may, therefore, consider the increase of weight 
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of 100 parts of protoxide, when concerted into black oxide, to 
be 10*4 ; so that black oxide is composed of 

Manganese.. 100*00 

Oxygen... 4l*«‘35 


f conceive that I may conclude from these experiments, that 
we always find the weight of oxygen in the black oxide of man¬ 
ganese prepared by means of nitric acid, a circumstance which 
IS often of considerable importance in the analysis of minerals, 
in which the question often is to determine the composition of a 
given quantity of oxide. Perhaps the best method of proceed¬ 
ing may be to expose the oxide to a strong red heat till it is 
converted into brown oxide, the composition of which is always 
uniform, and of course the quantity of oxygen in it may be 
known with great accuracy. 

According to the preceding experiments, the quantity of oxy¬ 
gen in the protoxide is to that in the black oxide as 1 to 1 ; for 
100 parts of the metal combine in the protoxide with 2S*107 
parts of oxygen, and this quantity multiplied Ij}-* 1j makes 
42*160. The brown oxide, on the other hand, appears from the 
quantity of its oxygen bo intermediate between the protoxide 
and black oxide; but the oxygen constitutes no multiple either 
of the oxygen in the protoxide or black oxide. It must, tliere- 
fore, be a combination of these two oxides. If this compound, 
like the oXydum ferroso-ferriemn be supposed so constituted 
that the oxide contains twice as much metal, and three times as 
much oxygen, as the protoxide, then it will bo a compound of 


Manganese.72*82 

Oxygen. 27*18 

100 *^ 

Direct experiments have, given us 

Mvnganese. 72*784 

Oxygen ....27*216 


100*000 

numbers which correspond as nearly with the calculated quan¬ 
tities as could be expected. On the other band, we and that 
this compound by calculation may be composed of 


Black oxide of manganese.68*932 

,, Protoxide of man 5 i*anese.31*068 

i O 

« ... 


100*000 

I have called this oxide oxidum manganoso-mangauicura, on 
account of its resemblance to the oxidum ferroso-ferricum, the 
constitution of which has been explained by Prof. Beixelius in 
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his Attempt to lay the Foundation of a new scientific System of 
Mineralogy, p. !)2. 

It remains now to ascertain how far the so cdlled gret/ ore of 
manganese and the crystallized varieties of that mineral usually 
consist of manganese in the form of superoxide, or if they may 
not consist of black oxide, which wo have seen gives out oxygen 
gas also when heated to redness. 

I. Ciyslallized Grey Mangaiuna/nt, from Vden’ds, in West 

Gothland. 

• 

5'035 grammes of the pure crystallized ore was heated over a. 
spirit-lamp in a small retort, to the beak of which was luted a 
glass tube tilled with dry chloride of calcium. The matter, as 
soon as the heat was applied, gave out much water, 'which by 
degrees passed over, aud was absorbed by the chloride. The 
heat was continued us long as any moisture wus perceptible in 
the beak of the retort, 'fhe ajiparattis being now allowed to 
cool was weiglied, and the loss of weight amounted only to two 
millegrummci, a loss so small that it may be overlooked. Thus 
no gas had been extricated, 'fhe mineral by this exposure to 
lieat had lost ()-5()3 graimue, wliich may, therefore, be reckoned 
the weight of tlie. water contained in the specimen. The residue 
amounted to 4-527 grammes; of this 4‘.>04 grammes were 
exposed to a strong red lurat in a platinum crucible: the loss of 
weight auiouuted only to 0-022 graniine. Feing exposed a 
second time to as high a temperature, as the fire could give, the 
loss of weight was increased by 0'130 gramme. A third heating 
diiuiiilshed tlie weigl'.t by 0*0lii. When heated for the Iburth 
time no further loss of weight was sustained. The crystals still 
retained their shape; hut tJie coioir; had been changed from 
black to reddish-lu'own, and the |.u>wder h-'.d a cinnamon-brown 
colour evacllv similar to the above dc.scribed oxirlum nianganoso- 
inaugauic\mu The whole loss (>{'wee^h*. auio\inted to 0“i77 
gramme. This, though only from 4-504 grammeS) may be 
taken without sensible error for tiu; wAoie loss from 4-527 

grammes, as the error (jnly begins to be pcrccj)til.)le in the fourth 
aerinial place. 

Thus the luineral hud given 

Water.0*503 or 10*08 

Oxygen. 0*177 3*51 

Oxidum mang-.-m-aiiganicum. 4*350 80*41 

5,*035 100*00 

t 

The small quantity of oxygen gas obtained shovfs evhkntly 
that the mineral under examination cannot be a superoxide of 
manganese ; -and it seems plain that the manganese is in the 
state of black oxide ; for we find by an easy calculation, that 
the 86*41 iJarts of oxidum manganoso-manganicum obtained 
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require very nearly 3*51 parts of oxygen to be converted into 
black oxide. The constituents by calculation in 100 parts arc, 

Oxidura manganoso-nianganicura.... 86*85 

• Oxygen... 3*07 

Water. 10*08 

100-00 

Now the 86*85 parts of the oxidum manganoso-mauganicura 
contain 23*6 parts, and 10*08 parts of water contain 8*805 parts 
of oxygen. Thus it appears tha.t the oxygen in the oxide which 
has been heated to redness is not a multiple of the oxygen in 
the water; but if we add the 3*07 parts of oxygen driven off by 
the red heat to the 23*6 which are found in tlrat oxide, then the 
unheated' mineral w'ill be a chemical compound with water, 
whose oxygen is just one-third of the oxygen in the oxide. The 
hydrogen of tho water driven off and its oxygen, added to the 
oxide, make up the constituents of the superoxide. 

It is plain Irom the preceding experiments that the mineral 
just examined is a hydrate of manganese-oxide, hose oxygen 
contains three times as much oxvgen as that in the water. The 

• * • 

formula for this compound is Ma Aq. 

II. Com mcm (trey Ore of Moogoiiese.. 

<7. 5*03 grammes of this mineral in powder (iced from water 
mechanically lodged in it were put into a small glass retort, to 
the beak of which was luted a glass tube filled with dry chloride 
of calcium. The retort was heated over a spirit-lamp as long as 
any moisture was disengaged. The apparatus being allowed to 
cool was found to have lost 0*143 gramme of its weight; this 
was gas disengaged. The chloriffe of calcium had increased in 
weight 0*077 gramme, which was water. The residue weighed 
4*810 grammes. 

b. lliree grammes of the powder thus freed from water and a 
portion of gas were »>xposed to a strong red heat in a platinum 
crucible. After three repetitious of this process, the loss of 
weight was 0*286 gramme ; and tho blackish-grey colour of the 
mineral was changed into brown. A fourth exposure to heat 
was tried without any diminution of weight. Since 3 grammes 
by this treatment lost 0*286, it is evident that if the whole quan¬ 
tity had been thus treated, it would have lost 0*4.58 gramme. If 
to this we add the 0*143 lost over the spirit-lamp, we see that 
the 5*03 grammes of the mineral hud lost 0*601 gramme of oxy- 
g^u*\tnd 0*077 of water. 

c\ The 3 grammes employed in the preceding experiment were 
dissolved in imiriatic acid. The solution was evaporated to 
dryness, and the dry mass again dissolved in water acidulated 
with muriatic acid. There remained undissolved silica and 
earthy matter, which, after being washed and heated-to redness, 
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weighed 0*442 gramme. The filtered solution was digested with 
ail excess of’caustic potash; the precipitate formed vvas collected 
on the filter and wasiied. The alkaline ley which passed through 
vvas examined by the usual reagents, but it was not found’ to 
contain any th'ing in solution. The precipitate by the caustic 
potash was dissolved from the filter in muriatic acid. The solu¬ 
tion, after being neutralized by ammonia, was mixed with some 
drops of ovulate of ammonia, but the liipiid continued clear. It 
was afterwards mixed with sueeinatt^ol ammonia as long as anV 
precipitate fell. 'I'he succin Oe oj' iron thus obtained was sepa- 
raU'd and washed, being heated to redaes.s the residual oxide 
ot'iri>n weighed 0124 gramnu’. 

As thi.s 0*124 gramme of oxithj of iron, together with the 
• '■442 gramme of silica and matrix, must be separatcfl from the 
A grammes of the mineral examined, thi' residiud pure oxide of 
manganese amounts to 2*4o4 gramnios ; and coi.’sequently the 
•i-<sl grammes ol' the heated mineral m a contained o*902 
grammes of pure oxide. If to tliis v\e add the 0*22 gramme of 
gas and water ihiven off in r/, the uliole cpiantity of the mineral 
freed from foreign matter vvas 4* 1*22 grammes, and its consti¬ 
tuents vvert', 

Oxygen, //.... 0*1 h> 
h , 0*4. 

- O-tiOl .14‘.')S 

Water, a .... . . 0*07 7 . 1*80 

Oxidum man.-mangan, M 1 . 

4*122 J(i0*00 

rile small (plantity of water may be considered as aieclumi- 
''•ally lodged in the miiierai. Sdejti jiarts of oxidum mangaiioso- 
manganicuni contain 22*71 parts of o\yg( ii.. l itus tlic remaining 
hO*tS6 parts of luangani had been unilc'l wiiii 22*71 -f* 14*.jS, 
"i457*2!j ]»aits of oxygen, which for lOO pals amounts ti; tjl*45. 

The superoxid(' of mangatu.se is cou^u.' acd us a compound of 
fOO inetai and .VI**21o oxygen. I he uxvgen louud in tip; mine¬ 
ral, thi.rc f’ore, i.s too higii ; Imi tliis is ]>i\»babiy owing to some 
error in the analysis, the principal objei'l of which vvas not to 
delcrnunc the constitution of the ^upersvide, Init only to ascer¬ 
tain if the mineral vvas in this higher state of oxidi/ement; and 
he result shows clearly that the mangano>e was in the state of a 
•‘'a[)(‘ro.\ide. 

Miiu.'ial .sufieroxidc of manganese i.s easily distinguislied fr<uii 
the liydrate by the differiMit eolours of tinar p'lvvders. The ]'o\r-''^‘ 
d(;r of the supero.\i(.le is a full black, wliilc that of the. hy,irate 
*he other baud is yellowlsh-brovvu. We have only to scrape the 
’uiiierals with a knife ; the difference i.s immediately seen. 

Protoxide of jManganese. 

A globular cavity was blown iii the middle ol' a barometer 
IVeie K)crics, vol. vii. r 
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tube, which was filled with pure carbonate of manganese, and a 
current of muriatic acid gas was passed through it. The extri¬ 
cation of gas took place without any evolution of heat till the 
salt appeared completely decomposed. The salt was now 
heat{?d l)y a spirit-lamp at first slowly, but at last the greatest 
possible degree of heat was given. The muriate thus formed 
was rosc-red, and it retained its colour, though the muriatic acid 
gas driven over was at last mixed with hydrogen gas. The salt 
thus obtained weighed IvVi gramme. Being dissolved in water 
there remained behind ()’()12 gramme of oxide of mangane.se. 
The remaining 1'608 was a neutral salt. The solution was quite 
colourless, 'fhe muriatic acid was thrown down by nitrate of 
silver, and gave, after the usual treatmout, 8*408 grammes of 
horn silver, vvhiidi contains ()•(j5() gramme of muriatic acid. 
This acid was combined with 0*8.')8 gramme of protoxide of 
manganese; butO'O.a muriatic acid saturate a quantity of base, 
wliose oxvgeu amounts to O'lDl ; consequently the 0*858 
gramme of protoxide and manganese eoutain this quantity of 
oxygen. The experiment gives us 100 parts coinposed of 


IMangamise .. 
Oxygen. 


.... 77’850 
22-Ml 


100*00 

28*44 


loo-ooo 


128*44 


.Tohii, by diroef. analysis of neutral sulphate of manganese, 
found the protoxide o-t’this metal to contain 21*875 per cent, of 
oxygon. The oxygen, aeeording to my lexptaimeut, is a little 
more ; but. I have reason to conelude that a small quantity of 
black oxide existed m the muri*at,e of manganese which I 
examined. The Result of my experiment, therefore, may, per¬ 
haps, be the hiss to be depended on. 


Appendix. 

That the English reader may fully understand tlic preceding 
paper, a few c»bservation.v, may be necessary. 

1. 'I'he atomic weight of nvauganese is 3*5, and tlic •atomic 
weight and constituents of its oxides are as follows : 

Ooniposition. 

Atomic weight. Metal. Oxygen. 


Suboxide.4*0 ,. , 3*6 + 0*5 

Protoxide.4*5 «. , 3*5 -4-1*0 

Deutoxido.5*0 .. 3*5 + 

Tritoxide.5*5 .... 3*5 + 2*0 


5. M'anganesous acid. . 6*5 .... 3*5 -f 3*0 

6. Manganesic acid. ,, 7*5 .... 3*5 H- 4*0 








1824.] Mr. Lc\>y on a new Mineral Suhstance. 275 

2. The oxidum riianganoso-manganicum of Arfwcdson is a 
compound of 1 atom protoxide and 2 atoms dento;<ide. 


1 atom protoxide. 4\5 

2 atoms dcutoxidc.. 10-0 


3)14-5 

4-833 

.so that its atomic weight (reduced to (lie lowi'st terms) is 4*833. 

According' to Ti('r7.(dius t he atomic wi'ight of manganese i.s 
7-1157, -and the names and constituents of i lie ditferent oxides 
are, according to liim, as follows : ,, 

('onipns.itinn. 

Atomic wi'i'.'lit. ItleUl. (^Kygcii. 

2. Oxydnlc <) 1157 .... 7-1157’+ 2 

3. Oxide.10-1157 _7-1157 + 3 

4. Suueroxlde ,, 10-1157 .... 7-1157 + 4 

4. Ber/e!ju.s represents these tliret' oxidc.s hy the following 
symbols; 

1. Protoxide IMu. 

2. Dtaitoxide Mn, 

3. Tritoxide Mn. 

deiiotiiig the number of atoms of oxygen by the dots above the 
letters Mn. 


Article VI 

Account of n new Mineral >Saf»lance. By .M, Bevy, MA. 
in the University of Paris. 

(To the Txditor of the Annah of Plii/o'i<>i)/iy.) 

DEAR SIR, ;ir,rrh 12, IR'U. 

Upon a specimen from Arendal, belonging to hTr. Tiiruer’s 
collection, 1 have lately observed wilb cleavelaudito,^’ 

'coloured felspar, and green amphibolo, some .^inall b^llian^)l^.lcJ> ' 
crystals, the description of which I now send yon, bccanse'li. 
believe they belong to a new mineral species. 'I'heir form is 

* The Nubstunce I call here dcavelandite forms the greatest imrt of the spci-imcn ; it 
has mueli the appcariuice of cleavclaiidite, but Ijowevcr I have not t)ecii able under the 
'•null particles 1 have detached to obtain cleavage suflicicnilv lirilliaut I'onneasurcmeut. 

t2 ' 
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t>76 



roprescntecl bv~ ; iu some ot th(;m, iiov. ui, the / 

and its o^jposite ui. waiil.iirj;, so tlait th ‘ piism i- ;hc)i si.v-sidet 
instead ot'lKsniL; l•i”'ht-sld(•d. d’liese e)’.s .:).uvc easily ’Witl 

briiliaut siivtaces p.oiiilel 1o the platter /> a 2. llicre t 

also an iiulicaiaJJi nl‘el(;a\aue J'aradel I- i !ii pi.uK- All lb' 

iKUural planes, as aell as lli<?s<‘<jblaji ' Ity ci'-sH aeo i' Nuih 

eaeiili' ''nlliant 1o allow the us-.- ol tin icher’iM. „oi.ioiueier lo 
llio nieasuremei ' ol'tlieir ineith nr.e-s. (Mom •In*: nn'a''Uremei>t 
I have 1ak('n,uud tlie oleavai^cs ali e.uly 5!ten!ioii"-l, 1 am imlueei 
(o take lor the primitive I'orm ol’this siibsl.e ' ioohly obhtp' 
prism, hn-. 1, in \vhit:hthe im'blom'e.s ofpon >i, ed ' a res[c.;' 
ivelv b’d" o‘i' and St-'’ t'.nO <>(>/; on ( i ' ntn m whieii lh 
tlirw' i;( (I, !, vvineii 0 ;M lUe »hd •.u!:_h a, aie lo eae.i 

other ncai'lv a^ tin romibi i ' i I e iacniein'es ofoi 

)it and / aro men In replonn til o! e-.irli oth, ■, i i;c oniv (.liiroreue 
beino-A-r, In nee < In primit ivc ionn 'bli'i'i s l)u! hi I h' I’romau oblitjn 
rhombic prmm. ; (or il iii' so two iinejes weie exactly snp].denit'ii 
ol'eacli oliior. hen the iiienh-tna s oi j) on jt/, and on (he lac 
beliind paralie! to Vvamld be ;.(|ual, utid eoiisefpH'ntlv the pri 
mitive \>(mld, at least ^o lai, have, the character of au obliiju 
rhombic prism, d'in le is another incidence which nh; 2 ;h! 
witinmt a pruiier allenfion, ie;id to the s:ime concUtsiou res lect 
iiU; the natu-e of t bn jinmitivi'. il is tile in<-,itlenc(! ol the plane 
/'■ and y ' liy'.d, winch is eipail : liuit is to say, vi'ry ne;' 

a riu;ht angle. Now if ihe planes g" and /i' wore considered a 
the vliagoual jilanes of a. rlioiubie. prism, they should bt; jieipen 
diciilar to each other. 'I’viesi; indications of an <»b!i(pie riiombi' 
prism, as the primitive form of this substance, any, however, car 
lied no further, and arc entirely destroyed by the want ofth 
synunetry which should acconi[)any them. The. faces /d, i 
the diagonal planes of a rhombic prism, should be eipially incline! 
np’on the two latera*’ planes which they meet; and here we fim 
t,V*.d tiib* incidences of /d, with the planes m and t, as well a 
those ofg - with m, and the plane jvarallol to /, dilfer widely fron 
each other. The occurrence of the plane r/‘ without bcin: 
accompanied l>y a plane replacing the, edge of intersection o 
plane p with the plane parallel to i, is also incomnatihle with ai 
oblique rhombic prism. No doubt can remain, therefore, as 1 
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;)ie primitive form being a doubly oblique prism. I have 
thought it would not be useless to place here thp discussion of 
file observations which might lead to assume another form as 
the primitive, <jii acxount of the ambiguous t'haracters of'this 
l emarkable form. The incidoiiccs of the plan(!s of fig. 2 are as 
fit How: 


{ p. m' ~ <)2 ' b4' ( p, n — (///,/) 112 ''//') — 

(‘)-jrs. •■'’iT '2./ (p, il) -- i, >0 2..>'' ii; , ti/) !b2'' io2 


■>-;0 - r 

t> i it 


' hese-i',r\ i< . r.itcl) gta-.s cr»^,ilv. 'fiiis substance I propose 
•'aii ii'/i'fit'/J(i/iiIr, ti! Itonoor of ibt ialc Ib’i'sideut, and one of 
,.n; f iunder.-; (a' die (h.olngiea! Soi ictv ..! ! .ah!<n<. His c.laims 
loictve his iKiiru tliu> iI'tanrled <" mmi'f ii j ..\, eie uianv, and 

ti'O v(b kiv)'v;s ( i,- !'*. v.e!!-u !siu r I‘I iiii- •■n ta reipiirt* 

anv coniiiU’.il on pe . 

hi -VI.'', '^•.’nrnc! ! had vr. e;! die Nimu iiaiue To a 

•.lilistaee' " -in * e \'iu fp' , iuU i iuMi ifia^ ;M i, W . I’lnihiis, iji 
‘ms las? '.xOVi III- ’ll!,:' .tiepv, il" nai-'eii !(m '■.illie '■•il! .. lU i-, 
asiU desi'i;!;.!!eit u i!;id'" dc o,’ mo ,ji -adphurei .‘I'Miver-o'-i aou- 
nI' • 11V' v\ i;,. 1 (., . I' / >>e}'' Is n ' <! 11 ■ ]. est v' i . ■ ii ir i o i e}iioere, 

Mr. I ■I’.al.’!-.n>-T.v n.eii ri ,ik( n ii ; '.amnie with die 
bii'Wpipi " e'l-todU' id inbni-j,'!• tnil 


A it id til. 

I'. I II),'///111! Jiilt .'/ /t-’e'i’A- / 70 /»'■'.■. ; 

Iiy .i. 1 i. < 'ilildn. 1 ., I'.sij. 'I- ivI.\c 

t 

( I’o the i'.ddor u! tlic 

J)EAU Slit, e-.. ,i I. !> ei 

In glass j//(if ri/ss, the. Ihibiiiglimd,' deer, *1,de> , , 

and give.s oil'a dense \ ajumr, winch noch ih ,\ tii'ni 

film ol'pure water condensed on the sides of the intie.. Appear 
aiiee of the a.ssay not altered. ^ 

Alone, in f'onvps, fuses on du; surface, pret:\ readily, into a 
black enamel. 

117///.'iidu, on plal ilia win ; in the o.i/l/^•.'///L 2 //n///(^ the assav 
gives a dark-green opiupie gb.inile ; the addition of uitr<- lieiglit- 
eiis the colour. ^ 

\\.\ \.\\v. rcuiu‘ingf<o/ii‘, the colour changes to dark-bro;^n, jif 
.nearly black; globule opaijiic. * * * 

1177// borax. P. W. la O. F. ileep ametnyst-coloured glo¬ 
bule ; in 11. F. colour changes to bluish-green; globule perfectly 
transparent in both ihinu'S. 

With salt of 'phosphorus. P. W. In O. F, scarcely any action 
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on a minute fragment of the assay ; globule transparent, orange- 
yellow, while when cold, colourless. In R. F. the same, 
but colour greenish while hot. 

With the same Jinx, and the assay in fine powder; in O. F. 
solution more easy; but a considerable silica ske’leton remains 
undissolved: colour as before, but deeper. In II. F. nearly 
colourless, hot; when cold, slightly inclining to an amethystine 
colour. By the addition of a morsel of tin foil, the amethyst 
colour a very little deeper. 

With idirale. of cobalty black .mass, without any indication of 
;dumina. 

Ill addition to the silica, iron, and uianganrso, clearly indicated 
by the preceding experinients, I obtaineil, via luonldn, a consi¬ 
derable jiroportion of lime. By the action of tin; salt of phos¬ 
phorus, in (he reducing flame, there appears to be a mitnUc 
portion of titai'iium present, but want uftimc', and a larger quan ¬ 
tity of the. assay, prevented my obtaining any very decisive 
residts in that respect by operating in the moist way ; though 
they tended to strengthen the pvohahilily of its being contained 
in the niincval; its quantity howi;ver must be xery minute. 


Articlk VII1. 

Asfroiioa/ira/ Obscrralions, 1824. 

By (Jul. Beaufiiy, BBS. 

(To Ibe I'alitor of'the Anmtls <f Phi lost >p/i//.) 

DEAR SIR, 

I sMAi.i. be much obliged to liiu' of your astronomical corre¬ 
spondents, if they will favour me ivitli their obseivutions on fhe 
eclipse of.lupitcr's third satellite, which occurred on the 2bf.h of 
last January, as I fiiink it is ])robable I committed an error by 
mistaking one satellite for another, in the observations published 
in the /lu/u/A fur March. 

I Kunain, dear Sir, yours vi'ry truly, 

Mauk jii;Al'tov. 


Bushel/ Heathy near Hlanmore. 

Laliuule r>l° 37' 4-i*3" North, Longiuidf West in tiiac 1' 20'93". 


jr • 

Miiivh .3. 
March 8. 
Match 1-. 


Emersion of .Jupiter’s first < 

satellite. \ 

Kmersion of,) upiter’s second < 

satellite. / 

Emersion of Jupiter’s first < 

satellite.J 

Oecullation of t Ijeonis by the' 
muun. Immcniuii. 


91* .39' 08" Mean Time at Bushey. 

9 40 83 Mean Time at Greenwich. 

11 08 3G Mean Time at Bushey. 

11 09 .57 jMean Time at Grcenwicii. 

7 58 88 Mean Time at Busliey. 

7 9 43 Alcan Time at Greenwich. 

7 28 34-7 Mean Vime at Bushey. 
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Ja?t .—The snow continued 12 days, which is much longer 
than usual. 

Feh .—A veiy wet month. 

March 4 and o, very stormy. The gusts of wind were extremely 
sudden, with wind to the NW. 

April .—On the morning of tlie 5th, the wind changed sud¬ 
denly from the SW to Nhl, and continued very boisterous till 
noon: 2(>. Heavy hail shower, with distant thunder. 

Mai /.—A cold montli, except the few last days, which wei>‘ 
remarkably fine. 

June .—Very cold. Fires required by many in (he evenings : 
some thunder. 

Juli /,—Remarkably cold, wet, and boisterous ; scarcely two 
days ftmf successively. 

August .—A wet montli; much thundia’ and lightning on the 
2‘2d and 24tli about two inches of rain fell in the morning of 
the 24th in the course ol‘ six hours. 

Oct .—The wind rose suddenly in the (;vening of the 30th to a 
perfect burricane, which continued througliout tip* night. The 
barometer fell about 1 inch in about 24 hours. 

Dec. 29.—Much lightning. 


2, Ry Mr. Edward Collins Ciddy, at Pen/ance, Cornwall. 


Miglit iimVi ('oniuioti 

llaronieter anil i\ttache<l Thennometcr. liay'J’licr. i Tht-riu. 



.Mean of the True nieanj 

Att ached 

Attached 

Mean of the Mean ot 


month. 

oftlicmt'titli.i 

therm, inax.ltlienii. min, 

month. 

month. 

January .,. 


' 29-506 

5*2 

.58 

.59-0 

1 40-0 

February... 

29*.‘?r>5 

29-;ill 

52 

12 

45 0 

45-2 

March. 

20-715 

29-665 

52 

‘1.5 

46-0 

45-1 

April. 

29-700 

29-658 

;t(i 

48 

47-0 

47-2 

May .. 

29-710 

. 29-662 

(i2 

51 

55-0 

56-2 

J line. 

29-76.') 

29-6,S-2 

6'2 

56 

5.-)‘5 

.57-1 

July. 

' 29-710 

29-621 

64 

.58 

.59-0 

.59-1 

August,.,. 

29-74.5 

29-652 

64 

60 

,59-5 

60.2 

September . 

29-HlO 

29-750 

()() 

56 

.57-5 

.58-0 

October.... 

29'.510 

29-.16H* ■ 

62 

•18 

51-.5 

.5,5-0 

November.. 

2?)-900 

29 811 

58 

•18 

48-5 

19 0 

December.. 

29-615 

2y-589 

58 

4.8 

465 

47-0 

Annual 
means, fsx. 

29-670 

29-606 

_____ 

66 

.58 

50-0 

51-0 

.biflfc 1822 

29-760 

! i29-694 ! 

72 

40 

.52-5 

55-6 


Barometer, ISW. Ilijjrlitst, Dec. 7, Wind, NW. 30'o8; Lowest, Feb. 2, Wind, 
NE. 28*4.'t.—Day anu Night Tliermometcr. IJighest, May 20 and .Tuly 20, Wind, 
S. 70'* j liOWCit, .tan. 16, "Wind, NE. 27®. 
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3. By Col. Bcaufoy, at Bushey Heath. 

i Bain. jEvaporat. 



Inches. 

Inches. 

January.... 

()1)T6 

0-310 

Ffbniary... 

5>-5.S7 

1-360 

Marcli. 

0-758 

3-020 

April...... 

1-950 , 

.3-300 

jMay } 

June > *■ 

3-695 . 

9-610 

July . 

, .3-4^9 . 

3-310 

August.... 

«-tr>o ! 

3-330 

ScptenilicT. . 

2-:)09 

3-790 

(Icfober.... 

3-<)76 

l'H90 

.Voveniber.. 

1-641 : 

1-200 

December .. 

2-V.5H ' 

P 

1-280 

T<ital 

95-282 1 

.12'430 


4. By Mr. James Stockton, at Xew Malton, Yorkshire. 


Barom. ’ Tlicr. 


1833. 

I 

j jM can. 

3fcan, 

January. 

29-574 

3 1-887'^ 

February... 

: 29-184 

3.-.-7H5 

iMarcb. 

i 29-7Ot'i 

40-209 

jVpril. 

[ '.'’9-856 

4J-0,-i3 

■Al.iv. 

I 2!l-H9r> 

.71-419 

.tune. 

; 29-920 

54-916 

July. 

i 29-7 I i 

! .58-774 

August..,. 

• 29-780 

i 57-645 

.'-'epfcnibcr. 

29-868 

■ .52.516 

October. . . . 

, 29 (is0 

45-741 

November.. 

! 30-083 

42-7.50 

Decciubcr.. 

j -.i't-.M 4 

•.36-7 UP 

.\niuial 

( 


means. \c. 

! 29-732 

•llr2rf-2 


ANNUAL IILSULTS. 


Highest, observation, Nov. U). Wind Nhj.. 3()*88() 

Lovvest ob.scivation, Oct. II. Wind SB. 28*360^ 

Banp; ol the uierciiry. 

IVleau annual barometrical pressure . .. ».. 

Oreatest range of the mercury in October. f..180 

Least ransi'e of the 111610017 in July. 0 900 

Mean annual range of the mercury. 1*097 

Spaces described by the mercury... 93*180 

Total number of changes in the year. 154*000 
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Six*s Thermometer. 

1 

Greatest observation, May 7. Wind, variable. 77*000° 

Least observation, Jan. 18. Wind, NW ..... 9*000 

Range of the mercury in the thermometer. 68*000 

Mean annual temperature..... 46*282 

Greatest range in May. 38*000 

Least range in February. 22*000 

Mean annual range.29*918 

We/<c/i. 

Days. 

North and East. 51*000 

North-east and South-east. 79*000 

South and West. 98-000 

South-west and North-west...112*000 

Variable. 25-000 




Inches. 

Greatest quantity, in February .. 7-040 

Least quantity, in April ..... 0-940 

Total amount for the year ... 42-400 


Ohen:ailo7i^. 

Pressure .—Tlie mean annual baroinetriral pressure (notu itli- 
standingthe extraordinary wetness of the period, is greaterthan 
that for many years past. 

Temperature. —'I'lie mean annual tein])erature fully conlinns 
w’hat has been before advanced, that wt.-t summers are generally 
cold; the whole of the monthly means, with the excej)tion of 
May and December, are unusually low. Indeed the actual (h li- 
cicnc-y as to vhe annual amount exceeds 2-.^ degrees. 

W/nf/s.—These nearly agree with their respective numbers in 
1822, and what is more strikhigly remark-able, those of the SW 
exactly correspond. 

Paiu .—A s to rain and snorv, the amount is nearly unprece¬ 
dented, and for the lasttliree years it has been rapidly increasing. 
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Article X. 

On the Ejects (f transmitting the Electrical through other Fluids, 

By Mr. C. Woodward, 

(To the Editor of the Annah of Philosophy.) 

SIR, Afar<A 12, 1924. 

y\s every subject connected with electrical science is daily 
•assuming a more important feature, the. following experiments 
and observations mny not be iminteresllng to some of your 
readers. * 

Place a piece of glass on the table of the universal discharger, 
and bring the point jhI -.vires nearly in contact .upon the surface 
of the glass; over the intersection formed by the wires, strew 
some loose gunpowder, -and ])ass through it the clungc of a jar 
containing about a square foot of coated surface, when it will be 
found that the powder will be invariably dispersed without 
inHammation. 

Take a glass tube six or eight inches long, and Ubout a quarter 
of an inch in diameter, fill it with water, and insert a cork at 
each end ; througli the corks jiass pieces of wire so as to form a 
conducting communication with the water; place some loose 
gunpowder on the glass ot tin^ universal ilischarger as before, 
insaiatc tin; tnlar, and let it form part of the circuit ; pass the 
charge through the water, and the gunpowdm' will be inHamed. 

The small degree of intensity of charge required to produce 
the intlammation of gunpowdei', when transmitted through a 
tube of watc'r, is surjirisiiig ; as the discjiarge of a quart jar 
indicating only an intensity of from lO (i* lo (b.‘grecs is generally 
sndicient, and there appears t(' be little, nr no dilferenec in the 
idlects ol'tubes varying lioin ;> to me.lic'.s in length. 

in prosecuting my inquiries to ase,<;rt,aiiVtho cause, ol tills sin¬ 
gular edect, I found that tin; cliarge of a jar, wbicli, wlien 
transmitted by good conductors, was sullicient to jiroduco tlie 
fusion of 12 indies of iron wire, dj^d not atlect a. single inch of 
the same wire, when passed througli the tube of water; froni 
which 1 concluded, that the iiitm veiition of the water tube, must 
have produced or prevented some mechanical effect. 

1 then ])asted on a board, about three feet h>ng, a narrow slip 
of tin foil, in which, at equal distances, four intersections, about 
one-eighth of an inch each, were made.* I insulated thc'bpard, 
and placed over one of the intersections some loose gunpowder, 
and over each of the others six or eight wafers. On transmit¬ 
ting in the common way a charge through the tin foil, the pow¬ 
der was scattered, and the wafers blotvn three or four feet from 
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the surface of the board; but on repeating the experiment with 
a tube of water, the powder was inliamed, and the wafers 
remained without any perceptible motion. 'I’his experiment led 
,ine to suppose, that a sufticient degree of heat under each cir¬ 
cumstance was produced by the electrical fluid to* inflame the 
powder; but when it passes through good conductors, the air is 
so suddenly and violently expanded, that the powder is scat¬ 
tered before it can be inflamed, as is the case witli some of the 
grains when a musket is let off (for if it be fired over snow', a 
considerable portion of luiconsumed j)owder will be perceived), 
but water being a less perfect conductor than the metids, by 
opposing a resistance to the passage of the electrical fluid, 
retards its irc/oci/y, and thus prevents the sudiieii expansion of 
the air, which would have scattered the powder ludnre inllam- 
mation could iiave taken ))lacc. 

This theory explains the circumstance of the charge having 
no effect upon the wires when tvansmitti-d through a tidie oi’ 
water. It is well known that intensity of elnirge is of the gvr at- 
est importance in the fusion of wires. iSow as. intensity is 
velocity, it must follow, if the velocity of a cliarge retarded, 
the intensity must be diminislied ; and hence nn (.xperiinent 
requiring intensity of charge can be performed when the water 
tube forms part of ihe ( ircaiit. 

If the tube be Idled with other lliiids, it will be ibnnd that tin* 
nearer the transnultiiig medium appioaclu s to a good conductor, 
the greater will be the expansive effects ; and as the ex})ansive 
effects increase, tlie dldicidty of in/iaming the pow<ler nil! 
increase also. 

If the tube be filled with »;fher or alcohol, and placed in tin; 
circuit, the powder w'ill heginffamed. If it be lilled with sidphuric 
acid, which is a better condnctor,_ fin* powder will be scattered 
and not iuffaraed, but the dispersion will not be so great as when 
metals oidy form the circuit, 'fhe same efftet will be produced 
by transmitting the chargu) thiongh the animal oconoiny, or 
through water not imdost'd in tubes, in which cas(^ the water 
does not appear to oppose a sullicieut resistance to the passage, 
of the fluid. 

But the most remarkable circinnstnuce attending these plue- 
nomena is, thatitis immaterial whether the tnfie foi in jiart of the 
circuit before the electrical fluid passes the gunpowder, or after¬ 
wards. If the tube be \)lace.d on what. I will call, for the sak(; of 
^ distinction, tlie negative side of the powder, either in immediate 
contact with the jiowder, the coating of (In; jar, or in any part 
of an interval in 2t) yards of chain, the jiovvder will be invaiiably 
infla^'ihivlmn the charge is passed. 

In this experiment the eflect apjiears to precede the cause ; 
and it may be asked, does it not prove the existence of two 
fluids ? Some would no doubt vuiswer in the affirmative, but so 
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many difficulties attend the introduction of two fluids, and so 
many experiments militate against it, that I would refer to some 
other cause for an explanation oftho fact. * 

Every substance wliich may be used as a conductor possesses 
a certain cpiAntity of electricity, which, unless disturbed, remains 
ill a dormant or a latent state. When a charge is passed 
through coiuliuitors, I conceive their natural fpiantity of electri¬ 
city is driven offiii the same way as water forced through, tubes 
fiilcd with till- same (laid expels ihe water contained in them 
before any more can enter; and if an impediment were placed 
in am/ pari of such tul)os, the obstruction would be immediately 
felt ihronghout. So with the electrical fluid ; the obstruction 
made by ihe introduction of water, which is a less perfect con¬ 
ductor than the metals, instantaneously atHxts the wl»ole line of 
the circuit in \vh:'({M( r situation the tube may be placed; and 
l)y retarding the vclociyv with which tjie clecti;ical lliiid moves, 
prevents the i;xpansiv(! eilecls wiiich the charge would otherwise 
have produced. 

T am. Sir, your oliedieut servant, 

('iiAiti.ns Woonw a an. 


Artici.e XI. 

Jlinl'i to tm Pdi/ibnrph Jicvicirer. By W. Phillips, FLS. &c. 

In the l.^dinburg•h luoiew lor January last, the concluding 
article is headed by the title page of the third lidition of my 
b'Jemeutiiry Introduction to iVlinerdogy ; but the ‘‘running 
title is, with more proprietv, “ Minerah'gical Systems.” At 
the conclusion oftlu' article, however, the Keviewer has bestowed 
on mv little book half a page : and though ]U)t ac([uiescing in 
tlu^ correctness of all his obsms ati'a, 1 liave imthing to object 
against, tin.' toiu’. and manner ol‘ tiu; ciiiict.MU. 

But “there is a eircuinstanoe whicii mer’.ts altiaition, as it. 
afl'ects the di'gree of conlidence which we can place in crystal- 
lograpliic'al indications” (p. -Ibo), ps leported by the Keviewer, 
wbt) proceeds thus ; “ Similar i lcnenge planes in ditl'ereut indi- 
\idnals of the same species, meet in some cases under angles of 
(tilferent values. These dilferences are stated Inf the author of 
the work before as, as amounting even to forty mimites of a, 
degree.” 

iVow wo might exjrect tliafc a Kevie^t'cr should possess ihe 
several (pialilications essential t(.) the elevated ‘pii'sition 
he voluntarily occupies, when lie undertakes the task of 
criticising thi; works of others, lurst, that he should under¬ 
stand the subject ; secomlly, that ho slioukl read the work he 
criticises;'and thirdly, that he should quote faithfuUyand accii- 
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rately; but really I am compelled, though with regret, to con¬ 
clude, that the lleviewer in question must be deficient in all 
these requisites,'' and he must excuse mo if I proceed to the 
•proof; 

Supposing that the “ author of the work before! as the 
Reviewer has it, had not known better than to assert that the 
“ cleavage planes of different individuals of the same species 
meet in some cases under angles of different values;” the 
Reviewer ought himself to have known enough of the subject to 
have enabled him to contradicc^tho assertion, and to set the 
author and his own r<;aders right, instead of building upon so 
unfounded a position, as the Reviewer has done, a sort of battery 
against crystallographical indications;” which, indeed, as the 
case stands, is a very harmless one. Rut the Reviewer could 
not have been aware of the fact, that the planes of c/eavage of 
different individuals of tlie same species do always meet at the 
same angles, if the cleavages and the selection of the minerals 
be made with proper care ; and I cannot refrain from advising 
him to convince lumsclf of this fact, by beginning with calca¬ 
reous spar, sulphate of barytes, or any other of the several mine¬ 
rals which are commonly chosen for the first att(;mpts ol'lhc tyro 
in this important and interesting department of the sc.ience. 
Let him give only an hour or tw'o to cleavage and the reflective 
goniometer, and he will not fail to convince himself that if I 
had said what he attributes to me, f should have mis-stated a 
fact; but as he must be unacquainted with that well-knowm 
fact, 1 think it is sufficiently apparent that he. must be deficient 
in the first requisite—a knowledge ol'the subject; that is, of 
mineralogy. 

The exist ence of the secomd aiid third requisites maybe discuss¬ 
ed together. The plane in which I have mentioned an occasional 
variation of 40minutes in angles obtained by the reflective gonio¬ 
meter, and I believe the only place, is in tlie second page of the 
advertisemeat to the third edition. Now if the Review'd' had 
given a reasonable attention to tlie former part of the paragraph 
111 which that observation occurs, he w'ould have found out that 
I was speaking of the natural planes, not the cleavage planes of 
crystals. My w'urds are, “ ifie measurements of the crystalline 
forms, and especially of the secondary planes, are not precisely 
exact, do not on ail occasions relatively agree.—ft has been 
ascertained by a comparison of the measurements taken from 
similar and brilliant dijerent crystals,” [the planes of 

crystals can be no other than their natural planes] “ that, owing 
to ^ojpe^initnral inequality of surface, the same precise angle is 
rarely oljtaincd—that the limit of error is considerably w'itliin 
one degree—that it rarely exceeds 40 minutes, and that it is 
frequently confined to a minute or two.” And if the Reviewer 
had read a few more lines of the same paragraph, he would have 
been convinced, even if the above quoted words had iiot served 



1824.) On the Crystalline Forms of Artificial Salts. 287 

to convince him, that the exceptions related solely to natural 
planes ; for he would have perceived that I have said, “ The 
measurements obtained from planes produced by clcavagcy may 
be considered as approximating the truth much more pearly, 
than those taken by means of the natural planes.” And if the* 
Reviewer hatl condescended to peruse page xxix of the Intro¬ 
duction, he would have found this nunark ; But if we cleave a 
crystal^ carbonate of lime for instance, if it be pure and transpa¬ 
rent, we shall find, by the help of the reflective goniometer, that 
the planes of the primary nucleus which will be extracted, w/cc/ 
invariably under angles of l()'»° "/ and 74° o5'.” The carbonate 
of lime is here quoted as an instance, that if wc cleave a crystal 
[ of any substance which is pure] the planes <'f cleavage will 
meet under constant angles, , 

I am now content to leave the reader and the Reviewer him¬ 
self to judge whether lie possesses or not the second and third 
requisites for his office. 1 wish, howevin-, that he may be dis¬ 
posed to lake these hints for his future government, and believe 
the fact, that personal feeling is concerned in them only in so 
lar as bidon^s to the regret necessarily acconijianying a mis¬ 
statement of one’s own words. It is for the taedit and utility of 
cleavage and the goniometer principally, that I am induced 
thus publicly to expose the fallacies of a Reviewer whoso 
dicta on mineralogical systems ought to be received with 
(vaution, since he has attributed to an author an error of his 
own, and which if he had understood the science (he must excuse 
me) could not have been written. 

It might not, perhaps, be very ditlicult to point out some 
inaccuracies (to Sjieak gently) in the Reviewer’s review of the 
Systems ; but; with these I do not meddle. In line 21, p. 491, 
there is, however, one error that must be noted for the benefit of 
the Reviewer’s reader. For brimsfonr fead limrsfone. This 
error is somewhat odd, considering tire loeaiity of its origin, and 
must be ascribed to the printer, or ratiicr one wo nld think, to the 
printer’s devil.” 


Article XII. 

On the Crystalline Forms of Arfijicial Salts. 

By H. J. Brooke, Esq. FRS. 

{Coniiii lied front p. 162'*) * • 

Hydrate of Stronfia. * * 

From the measurement and cleavage of some crystals of this 
substance received from the laboratory of the Royal Institution, 
I find its primary form to be a right square prism. The cleavage 
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parallel to P is very easy, and the planes . 

bright; that parallel to M and M' is less 
determined, although sulhciently apparent. / . 


PoiiM, orAF. 90'’ 0' 

Ponr, ore'. i:57 48 

AI on M'. 90 0 

Monc. 132 12 


L-:-.;":-;:. 

• .. ^ 


Acetate of Sfroj/tia. 

The crystals I have obtained of,this sail from, a solution ol the 
carbonate in acetic acid are very small, with rather imperfect 
planes, and have not afforded dhtmcl cleavages parallel to any 
of these. There is, however, an appearance of cleavage parallel 
to the plane of the annexed figure. 

From the general character of the crystals 

and from nieasitrcment, ti right oblique- . 

angled prism meLy ha regarded as their pri- 

mary form. The crystals are very efllores- j' i : 

cent. ■ ! i ji 


hi on T. 

.... 9(1'’ 

10 ' 

M on r/. .. 

.... 107 

03 

M ony’. 

.... 129 

20 

M on c. 

.... lb:i 

12 

T on c. 

.... 122 

oS 

d on d' . 

. 121 

54 


Nitrate of Stroulia, — Auhi/drous. 

The primary form is a regular oeiohcdroit. The crystals gene¬ 
rally resembling those of nnrate of lead, given in the number of 
the Annals for Januarj^last. 

Ifi/drous. 

A very efflorescent salt, and not arti>rding any distinct cleav¬ 
age that I have been enabled to discover. \Vc may assume an 
oblique rhombic prism as its primary i'orni. The crystals are 
sometimes considerably lengthened, ami 
present only those planes which are marked 
as the primary. * _<^, 4 : : -, 


P on M, or iVl'. .., 

,io;r’ 

40' 

P on or F. 

... Ill 

ij 

P on f. 

... 131 

47 

AI on W . 

,(>() 

20 

• AT on A:.... . ... 

... 140 

oO 

M on i . ....... 

... 150 

10 

f on F.. 

... 120 

0 


irAj. t- 

/■ H 

V.. 
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Article XIIT. 

# 

Analysis of the Nitrates of Stronlia, described in. the. preeedim^ 
Paper, liy Mr. .F. T. Cooper. 

(To the r.tlilor of tlie Annals oj' Philosophy.') 

DEAR SIR, f A yo, IS'JL 

At flic refjut'st of Mr. Bruoki;, who oljM'ricd flic flilfercncc 
in the primary furnis of the crvsf.iU of <hi>. snh, 1 have under¬ 
taken Its analysis, and for this purpose 1 i.'\pi)sed o()*orains of 
the prismatic variety to a heat ofFain-. ft)r a considerable 
time until it ceased to lose wi-ighf ; flic tpianlify of wafer lost 
was 13‘9 oraius, Icav ino-of)'l of dry nifrate; the tiry nilrate was 
then dissolved, and solution of carbonafe (tf potash added (of 
known strenceth) until if cea.seii to juveiiiitatc eailionate orsfiun- 
lia ; it reipiiitil a i[U!intily of the solution ei|ual to 23'8 of 
ilrv carbonuti! of p(tlasli ; the Hnid portion now showed no truce 
of the iilkali, or the eai th. 'flu' cail»ouat(; ol stiontia, w luai d’ V, 
weiwlied 2.V7, and the Iluid portion e\apo!;ited 0^ drvness hot 
31*7 of nitrate of potash. 

I'roni the aboM', it is mident thi- lUiinj'ovifuui of prismalie 
nitrate ofstrontia is in .'>0 c'l'aios 


Acid. 1 iS'4 or III 1'>3 3o'S 

llase .. I/ ‘7 3.e l 


Wafer.. to’9 27’S 

_ . » . 

.79-0 , loO’it 

d'his difl'ers coiisideraldv from Kir\'..i!’i w'l ' (p|ji hi>, to h. ihr 
onlv chemist who lias evamined this v;.;u iv': lie s! U< s flic i oiu- 
position of it as, 

Acid.31’1)7 

Ua.se.30-21 

Water. 32'72 

The ditference in the (|uantitv of watci’ may be. in a orcat 
measure accounted for by liis not selci tinjj; ju.rfectly formed 
crystals for his ex;pcriim‘nt.> ; hut how the variation in the {uo- 
portions ot the acid and basi- could an-'i' is much more diiiicull 
to account for. The crystals employed hyMiie were seieete^i b\‘ 
Mr. Urookc for the purposi;. • '* , 

I also obtained from Mr. Urooki; some well-formed crystals of 
the octahedral variety, and havinu vveighed 14-84 grains, I sub¬ 
jected them as before to iieat for a eonsiderable time; the los.s 
amounted to.-07 ; they were afterwards heatetl to a much higlier 
toiuperature, but not suliicient to decompose the salt, when a 
AVio SerieSf vol. vii. i 
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further loss of ’02 occurred; but this loss was recovered after 
tiie salt had stood a few minutes exposed to the air. The crys- 
, tals did not in the least lose their transparency ; they were then 
dissolved, and solution of carbonate of potash, equivalent to 
9‘56 of dry carbonate, was added ; the fluid portion was then 
examined for alkali and earth, but showed no traces of either ; 
the carbonate of strontian, when dry, wei^licd 1()‘3, and the 
nitrate ol potash 14’2d ; its composition, therefore, is : 


Acid.7*0/') or ill 100 50-92 

Base. 7-22 49-OS 


14-77 100-00 

« 

The small loss of water, amountinr^ only (o -07, cannot be con¬ 
sidered otherwise than interposed water, atul not in any \^ay 
attached to the forination oi the crystal: the tu)inj)ositiou ol’ 
these salts may be considered as similar, exc.eptin^’ that the 
octahedva! variety contains no natcr of cryst-alii/-ution, and the 
prismatic variety 27-8 per cent. 


ArTH LK XIV. 

On a Sidmariiw J'on:-! i» /he I'nih ofTinj, icilh Ohscrrii/ioii'i mr 
the J'onnalioii of Sn/nn(iriiii' Foro'ils in (Jvncral, !>}' John 
j'leming-, 1)D. FRS. I'idin.* 

Tnr. title which I have oi\t;)i t(Hliis paper, is, perliaps, faulty , 
and u[)t to h'ad the’ ima^^intdion to expect a descri])tion of the 
various forms of those sca-vveeds whiehclothe the channel of the 
deep ;—tl,u* arrangement of the species, as de))('nding-on the soil 
and depth of nate-'-; the food which they^ yield to the various 
crciatures that browse upon tlumi, ami the pruteetion tiiey ali'ord 
to such as lake refiioe among th(;ir h aves and branches. Very 
dilferevit, however, is tin- scene wliicli I propose to describe, it 
being- a hed of juuil-znoss^ covered by the sea at every J’li!) tide, 
but indicating, by the appcarauc<‘s whicli it exhibits, that its 
present low level is dillereiit from its original position, in other 
words, it is a geologie;d iihenomcnoii, oceurring in the I'rith of 
Tay, similar to the one observed on the Lincolnshire coast, 
W'hiiLli, in 1790, was examined by the late Sir Joseph Banks ami 
Dr, Joseph Correa do Serra, and described by the latter in ibe 
Transactions of tin; Koyal Society of Loudon for 1799, p. 145, 
under the title, “ On a Submarine Forest, on the East Coast of 
England.” 1 venture to prelix the same title to this paper, 


* From tlut Transtictions of the Roy til Society of RiUnbur^U, vol. ix. Fiiri XL 
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which I now offer to the consideration of the Royal Society of 
Edinburgh, aware of its impropriety, but urged by the wislx to 
connect similar phenomena jy the common terms employecf in 
tlxeir descriptixAi. 

The bed of peat to be described, and now dignified by the 
title of a Submarine Forestf occurs on the south bank of the 
Frith of Tay, and has been observed in detached portions on the 
west side of Fiisk Beach, to the extent of nearly three miles, and 
on the east side, upwards of seyen miles. At this particular 
place, to which the following observations chielly apply, it rests 
upon a bed of clay of unknown depth. 'I'his clay is of a grey 
colour, much mixed with mica, and in some places with^ grains 
of quartz, and resembles the carso ground on the opposite side 
of the Frith, or the contents of the sand-banks which obstruct 
its channel. The uppr-r purtioa of this clay has l»et}u penetrated 
by numerous roots, which are now changed into peat, and some 
of them even into iron pyrites. The surface of this bod is hori¬ 
zontal, and situate nearly on a level with low water-mark. In 
this respect, however, it varies a little in dilferent jxlaees. The 
peat-bed occurs immediately above this clay. It consists of the 
remains of the leaves, stems, and roots, of various common 
plants, of the natural orders lilquisetacea‘, (Iraminea!, and ( lype- 
racere, mixed with roots^ leaves, and branches of birch, hazel, 
and probably also alder. Hazel nuts, destitute of kernel, are of 
hequent ocenrrence. All these veg' taljh' remains are much 
licpressed or tlattened, where they occur in a hori/ontal position, 
hut, where vertical, iliey retain their original rounded form. 
The peat can be easily separated into thin layers, the surface of 
each covered with leaves, 'fhe lowest pru’tiou of this ptsiL is of 
a browner colour than the superior layers; tlie texture likewise 
is more compact, and the vegetable reunans more obiiteiated. 
llie peat contains a good deal of onrthy matter. 

The surface of this bed of peat is uowlu re (that *I liave 
iletected) covered by any alluvial stratum, luir’does it oeeur at a 
higher level than four or live i'eet iielow high watfcr-maik. 
Towards the shore it seems to be cut olfby the old rial alluvial 
clay, on which the newer grey, or e/arsii clay also rests. 

’file only circumstance ol‘ mueli interest, in I’ofcreuce to this 
peat-bed, remains to be stated. Fpon its surface may be 
perceived the stumps of trees, with the roots attached, and 
evidently occupying the position in which they formerly grew ; 
as the roots are observed to spread, subdivide, and penetrate tjic 
bod in their usual natural manner. 1 have counted at one tiaie, 
after a favourable tide had cleared away all silt and gravel frotii 
the surface, upwards of a score of these roots, situate at unequal 
distances from one anolher, but all, by the position and arrange- 
nient of their roots, demonstrating that such had been, while 
growing, their original situation, ''fo prevent any suspicion from 
aiising, that 1 may have been deceived on this subject, 1 may 

u 2 
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state, that th^ scene, situate but a few hundred yards from my 
dwelling, has been examined repeatedly, and under different 
circumstances, and several friends who have visited the spot, 
have appeared satisfied of the accuracy of my Conclusions. I 
may mention the names of two of these, Mr. Neill and Mr. Bald, 
both members of this Society, and well qualified, by habits of 
observation, to form a correct opinion on the subject. Many 
of these trunks and roots occur from eight to ten feet below high 
water-mark. , 

If we assume, therefore, that the roots of these trees are in 
their natural position, with respect to the bed which now sup¬ 
ports tfrem, are we warranted to conclude that they grew on a 
surface ten feet lower than the high water-mark, but before that 
surface was exposed to the periodical inundations of the tide ? 
Every cavity, in this climate, situate at a lower level than that of 
the sea, is invariably filled with water, and in a condition hostile 
to the growth of trees, until its surface has been elevated, by the 
washing in of mud, or the growth of peat, to a,position at least 
equal to the ordinary rise of the tide. Since these trees could 
not, therefore, have grown in an inland valley so far below the 
rise of the tide, even where the sea was excluded, we must draw 
the conclusion that the surface on which these trees grew, was, 
at the period of their growth, at least ten leet higher, in relation 
to the sea, than at present \ and to account for this remarkable 
change, we must adopt one of the ibllowing suppositions ~ 
Either (hat the sea iias risen ten I'eet, and ovtnllowed that sur¬ 
face which was Ibnnerly beyond its reach ; or, that the ground 
supporting these trees has sunk to the same extent. 

The first of these sippposilions, vi/, a permanent rising of the 
sea, has not been resorted to by any of those writers whom we 
have had an opportunity of consulting, Indeed it is contrary to 
those known law'S which regulate the movements of the ocean, 
and receives no support from any circumstances which liave 
been observed on the maritime shores of this country. 

If, then, we abandon the idea that the sea has gained an 
elevation of its level, and adopt the other supposition, viz. that 
the peat-bed has sunk, fjo as now to be ten feet lower than when 
the trees grew' upon its surface, we advance a step nearer the 
object at which we aim. It still remains, however, to be deter¬ 
mined, what those causes were, whi(di operated in depressing 
the surface of this bed, and enabling the waves to pass over that 
89,il which was formerly so much beyond tlieir infiueuce, as to 
be.^t for the support of the ha'zel and the birch tree. 

• The hrst method of explaining the phenomenon likely to pre- 
sent itself, especially where the bed is limited in extent, is by 
supposing that the substratum, having lost its adhesion to the 
bed on which it rested, by the percolation of water, and the 
exposure of the side next the sea, moved down an incliueii 
plane into deej) water, carrying along with it the upper Jay(;r 
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of vegetable matter, and the trees growing npou its surface. 
Such occurrences have taken place in several inland bogs, both 
in Scotland and Ireland, whicii have moved out .of their posi¬ 
tions to a lower level. The extent, however, of this bed, and 
the horizontality of its layers, prevent; us from considering'its 
present depreS^sed position as having been produced by any 
sliding of this kind. iVeith(;r hath it arisen from the washing 
away of the soft matter on w hich the bed supporting the trees 
rested, for Hie clay still remains, and at the line of junction is 
much incorporated w ith I he jieat. 

This \vashing away of 1 lie sutisyil, however, has been resorted 
to by Mr. Walt of Skail, to explain the conditions of a sub- 
Tuarine forest on the west coast, of Orkney, It occurred to him 
that this bed of moss and trees lias arrived at its present level 
(so as to be covonid, during the Hood-tide, to the dt;[)(h of at 
least fifteen feet of \rater), in conseipieuce of (he removal of a 
hank of earth, at lea <t (ighteen feet deo[>, wlifch has been 
washed gradually away, by the water of the l.och of 8kaill 
oozing along the rocks upon which it rested, and upon which 
the mass of leaves now n sts, held together by the fibres of the 
ront.s of llie trees.” See IvUnh. Phd. Jour., vol. iii. p. 101. 
'fins explanation, however, is liahlt; to very strong objections, 
it is not ])rol)al)le, that, on the stormy coast of the west side 
of (jrkney, where the rocks themsi'lves yield to the fury of the 
waves, and where the top of cv<;rv elilf is a heap of ruins, a 
mass of (uirth, eighteen feet in thiekuess, would he permitted 
to remain, until washed away by tlie. slow force of percolating 
fresh water, or that a eontiinions bed of peat, of nearly an acre 
in extent, would he spared iVoiu destruction, and sufiered to 
settle peaec'fully, in tlie Bay of Skaili, so as to be covered at 
tinod-tide with fifteen feet of water. » 

If we have no reason to believe that this Tay-bed was trans- 
])orted to its present .situation, in what intoirn'r lias it reached 
its present level i 'fvvo solutions (-f this curious <piesr,iou havt; 
been otfered, as connected with similai- occurrenees, by eminent 
individuals. Dr. Borlase, Dr. J. (-'orvea du 8eri*a, and Frofes.sor 
Playfair. 

J)r. Borlase, w'ho, in 17o7, observed a submarine forest at 
Mount’.s Bay, Cornwall, covered at fyll tide with twelve feet 
of water, considered tlie depression ol the bed, which supported 
the trees, and stiil contained their roots in dta, as having 
arisen from subsidence of the ground, jiroduced by earth¬ 
quakes, or, to state it in his own words, that there has been 
a subsidence, of the sea-shore liereabouts, is hinted in my 
letfer to you, p. 92 ; and the different levels and tendencies 
which we observed in the positions of the trees we found, 
aft'ord us some material inferences as to the degree and ine¬ 
qualities of such subsidences in general; as the age in which 
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this subsidence happened (near 1000 years since at least), may 
convince us, that when earthquakes happen, it is well for the 
country that^they are attended with subsidences; for then the 
ground settles, and the innanmmble matter, which occasioned 
thfe earthquake, has no longer room to spread, unite and recruit 
its forces, so as to create frequent and subsequeilt earthquakes; 
whereas, where theie are earthquakes without proportional 
subsidences, there the caverns and ducts under ground remain¬ 
ing open and unclioaked, the same cause which occasioned 
the first has room to revive, and renew its struggles, and to 
repeat its desolations and terrors ; which is most probably tin? 
case of bisbon/’ Phil, Trans. I?.;?, p. .72. 

Tile views of Dr. liorlase, in niference to this d('pression of 
the g;round, in conserpienco of earthquakes, was evidently in¬ 
fluenced by the curious observations which he liad formeriy 
made on the subsidence of some places at the Scilly Islands, 
as slated, Phil. Trans, vol. xlviii. {». t)2 ; and other observers 
may be led to form the sumo tipinion, especially if the singular 
sinking of the ciilf at Folkstoiie, ahoui lurty feet, even in the 
absoi. -.e of an lairtlupiake, be taken in consideration. See 
Phil. Trans. 178(j, p. 220. 

Dr. (!on(;a de Sena also ascribes (lie depressed jiosifion of 
(he submarine forest of Lincolnshire to the fo/ce of subsid{?nc{', 
aided by the sudden action of earthquakes. “ There is a force 
of subsidence (lie says) (particularly iii sol’l ground), which, 
being a natural consequence of gravity, slowly, though per- 
jietuully operating, has its action sometimes ((uickened and 
remlered sudden by <.‘^0•;meous causes, for instance, by earth¬ 
quakes,” “ 'I bis force of subsidence, suddenly acting by means 
of some earthquake, seisms to me the most probable cause to 
whiidi the actual submniue situation of the forest we are speak¬ 
ing of may he ascribed. It afiords a simple easy ex[)lanat.iou 
of the matter; its probability is supported by numberless in¬ 
stances of similar events.’' Pliil. 'rrans. 1799. 

Pn)fif.ssor Playfair, when conteiiqilating the |>henomeiia of 
the Ihicohishire' submarine forest, rejected the explanation 
olfcred h.y Dr. Correa de Serra, and availed himself of some of 
(he peculiar assumptions of the Uuttonian Theory of the Earth. 

I'he subsidence (he s^^iys) Jiowever, is not liere understood 
to arise from the mere yielding of some of the strata imme¬ 
diately miderneath, but is conceived to be a |)art of tliat geolo¬ 
gical system of alternate depression and elevation of the surface, 
which probably extends to the whole mineral kingdom. To 
leconcilc all the dill’erent facts, I should be tempted to think, 
that the forest whi6h once covered lancolnsliire, was immersed 
mufer the sea by the subsidence of tlie land to a great depth, 
and at a period considerably remote ; that w'hen so immersed, 
it was covered over with the bed of clay which now lies upon 
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it, by deposition from the sea, and the washing down of earth 
from the land •, that it has emerged from this great depth till a 
part of it has become drv land; but that it is now sinking 
again, if the tradition of the country deserves any credit; that 
the part of it in the sea is deeper under water at present than 
it was a few years ago.” Illustrations of the Iluttouian Theory, 
p. 453. 

A careful examination of th(;se conjectures, which had been 
otfered to accouni, for the phenomena of submarine Ibrests, soon 
convinced me that tlie subjetit was still inipcrli;ctly understood, 
ruder this impression, I endeavoured to become possessed of 
all the conditions td’ the probl-mi, and now ventnve to ofler a 
solution. The opinioii whteii i have bcu'ii led In fortn has been 
entertained for some years, and stated to several tViends, witli- 
ont an objection liaving ])resenled itself. * 

If \V(! suppose a laht; situate mar the sea-shoie, and having 
i(s outlet elevated a le* ■ ha t above tin- lise e>f <he tide, we 
have the lirst condition laaptisilt; Cor the production t.)f a stdm 
marine lf)rest. 

If we now sup])ose, that, l>v nu.aus oi‘ mud earriml in by 
rivulets, and the growth ofiKpialn', plants, lliis la.ke lias liecome 
■a marsh, and a, slialiim of vegetable tnattcr formed on Ihe 
sm lace, o( sidlicnnit dentil v to support trees, we arriva; at tin; 
st'cond condiliou whicli is jcajuisite. I liis st;Ue o) a. niarsb, 
I'onneiiy a. lake, is ol' eonimon oeeiirreiic(‘, more ('spee.ia.Hy 
where tin' surnHinding g;rounds are liigb, and eovered with soil, 
lor ill this case the rain waslies down (.arthy jiarlicles, and, by 
s]>reading them on ih(; grassy sniTace, O'liders it a. more suitable 
soil for the growth of trees. 

In tiiis secojid comiilien, at! the stiata lielow'the outlet of 
tile marsh are kept, cunslantly W'al, or m a seuidinict stati'. 'flic 
i'orc(! ui‘ ordinary snbsideiie.e, aided by oeeasi-imd eartlnjuakes, 
may render the wiiole tolerably coji)j)a( f ; v<.t the (piaiitity of 
\vat(;rneeessaitly present, will j)r vent any iinog hko the degree 
of condeusatiua of ordinary alluvial s.ual or sml Irgm taking 
place. 

SSuppose a marsh in tills condition to have, the hvel of its 
outlet low'cred; or rather, to have its seaward barrier remuvt'd 
(an oeciuTence wliich many circunisj.anees induce ns to believe 
to have happened frcvpienlly both on the I'ast and west coasts 
ot this country, wliere submarine forests are not of rare occur¬ 
rence), W'hat consequences would I'ollow i The extremities of 
the strata now exposed to the sea, would at every ebb-tide he 
left dry, to a depth equal to the fall ol' the tide. Much water, 
formerly prevented from escaping by the illtitiide ol' the outlei’, 
would now' ooze out from the moist beds, and the' sub-siding 
force would act more powerfully in the absence of the water 
which filled every pore. All the stiata above low water-mark 
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would thus collapse, and the surface of the marsh, instead o^ 
remaining at its original height, would sink below the level of 
the sea. But the escape of the water fioin the strata would 
not, in such •circumstances, be confined to the beds situate 
above the low water-line. Even those occupying a position 
considerably lower, would be influenced by the- change ; for 
the water even in such w(juld be srpieczed out, in consetpience 
of the pressure of all the matter of the strata above the low 
Wiitcr-mark, e,vert<,'d during every ebb, in the expulsion of the 
water at the lowest level, thus permitting the subsidence of tin; 
strata to take place even to the lowest beds of the morass. 

In consc({uence of this drainhge, produced by the ebbing of 
the tide on those marshes, the original barriers of which have 
been destroyed, tlicre is no difliculty in acrcounting for the de¬ 
pression'of the surface of a marsh many 1‘eet lower than its 
t)riginal level, nor in explaining the fact that JS'ejitune now' tri- 
nin[)hs where .Sylvanus reigned, and that the sprightly N^ereids 
now occupy the dwellings of their sister Naids. 

The same exjilanalion, now offered to account for the sub¬ 
marine forest of the fay, seems erpialiy applicable to those of 
Mount’s Bay, Lincolnshire, and Orkney, ft is warranted by 
tlie ehects which w'e have observeii lo have taken place in dif¬ 
ferent districts of Scotland, from the artificial drainage (.>f 
marshes which had formerly been lakes, and which were in a. 
condition of siarfam; fit for the growth both of willows and 
aldms. In some cases, where llie outlet of tin; marsli has been 
lower'd perhaps ten feet, ami a dil.cli at this nt\v level ojicned 
tlirougb the middle of tlie ground, an expectation has been 
formed that the original surface w'ould he drained fd all its 
moisture, and biouglit inlu an arable c.ondition. A season, 
how'ever, has scarcely ejapsed, before tins deep ilitch lias be¬ 
come shallow, not by (he silting np of the bottom, but by the 
subsidence of the iicigliboming matter, in consecpsence of the 
abstraction of the water; ami the ground w liich was expected 
to become fit for yielding crops of grain, lias returned to a 
condition better sujt h 1 to the growth of rushes. No provision 
in these cases had lieen madi; for tin; effect of subsidence. 

Before concluding tliis pajier, 1 may take notice of a few' 
facts w'bi(;h seem to have some interest in a geological point 
of view. ' 

1. OiU' eflect ol‘tlie subsidence to wliich 1 have here alluded, 
is tlie eomplanation of all the vegetable remains which occur 
in a hori/ontal position, or parallel vvitb the surfam; of the bed 
of peat; while tliose situate vertically retain their cylindrical 
sliape. I he vegetabh; remains, so common in the strata accom¬ 
panying coal in this country, exhibit the same appearances in 
similar circumstances, and leail to the conclusion, that the 
matter of the strata, at the period of deposition, was in such a 
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condition as to admit of the mechanical eft'ects of subsidence 
taking place. 

‘2. In the examination of the vegetable remains in this bed 
of peat, and of others which have been investigated, I have 
been led to conclude (contrary to the commonly received opi¬ 
nion *), thaUinany of the supposed stems of reeds which occur 
in a petritied state, arc in fact roots. 'I'hese roots, or rather 
sublerranoun hteins, such as the Arundo colorata and phrag- 
mites, Menyanthes trifuliata, and many other marsh plants 
exhibit, frequently occair in beds of peat, in a dead state, and 
exhibit their peculiar characters, when but few traces of the 
stems to which they belonged Aai\ be detected. 

3. Several changes of a ciicrnical kind have already taken 
place in this stratum of peat. The tibrous structure of much of 
the vegetable matter is obliterated, small portions of the reeds, 
and even of the wood, ;:re so changed as to rcscud)le wood- 
coal;—changes these, 'vliich plainly intiiuate, that a process is 
going on, by which, in time, that which is now peat may be¬ 
come coal. In the crevices of some [lortions of the wood I 
have detected thin crusts of the him; phos[)hat.o of iron. It is 
rather singulift- to have found some of the roots in the soft clay 
changed into iron-pvrites. This c.hangc has chiefly taken place 
in the hark, and in such cases the wood ami [»ith are wanting. 
Ill one example, however, the pith remained, and had likewise 
hei'ii converted into pyrites. In many cases the clay is full of 
tubular cavities, the remains of the sjiaces vvhicli the roots or 
stems of plants once occujiicd. 1’lie walls of these cavities are 
usually of a darker colour, and linner texture, than the sur¬ 
rounding matter, and have evidently undergone some change, 
in consequence of the decomposition of the vegetable matter. 
In some cases, the epidermis ol the^plant remaiijh, in contact 
with the surrounding clay, winlc the matter of the interior has 
disappeared. InUt lhc“-e cavities the ciay<;y matter enters 
slowly, and fills tho mould whiid) the (ieeomposition of the 
plant has prepared. 4’lns may iu; legarded as a jirocess similar 
to the one which has taken jilaee m thos.e vegtlabh; petrifac¬ 
tions so common iu the urgiliaceuus and arenaceous beds 
of the coal-formation, in wliich slate-clay, clay-ironstone and 
sandstone, are exhibited under the external forms of plants. 


• See I’artinson’si (.>rgaiiic Keiiiainti, vol. i. p. I"i5. 
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' Analyses of Books. 

Vhilosopkkal Trajisactiom of the Roi/al Society of I^ondou, for 

1821 Part 'll, ' * 

{Concluded from p, 220.) 

XXVI. On the Apparent Magnetism of Metallic Titanium. 
By William Hyde Wollaston, MD. VIHIS. 

This brief but interesting comirninieatit)u is as foilq^w# :— 

In an account that I lately gave of the properties of metallic 
titanium, which i.s printed in the first part of the volume of the. 
Philosophical Transactions forthepresentyear,* there i.s an over¬ 
sight, which I am desirous of rectifying as soon as may be. 1 
have there stated that the cubic crystals of titanium, when linst 
detached from 4,110 iron-slag where they are found, wen* all 
attracted by a magnet, ])Ut that when they had bc(;n freed from 
all particles of iron adherent to them, they a[)peared to be no 
longer ded upon by it. 

“ Having since that time been led by the observations of M. 
Peschier, of Geneva, to examine this (juestion more accurately, 
I find that, although the crystals are not suilicicmtly atfractile to 
be wholly supported by the magnet, ye.t \vlu;n a crystal is sup¬ 
ported by a line thn.'ad, the force of attra(;tion is sutficient to 
draw it about 20" from the p(‘r[a:udicular, and cimstapiently that 
the force of attraction is iajual to about one-third the weight of 
the metal. 

“ When a piece of soli iron of about the same size was made 
of a cubic form (weighing half a grain), the attractive force of 
the iron to the same magRct was found, in successive trials, to 
lift from eighty to .ninety times its weight of a siber chain 
adapted to this iiupnry. 

“ By a similar mode of trial, I found that cobalt carried from 
fifty to sixty times its weight, and that a similar quantity of 
nicKcl supported froiii twenty to thirty times its own weight by 
the same magnet. 

“ Prom the above comparison of the magnetic forces, it is 
evident that the ])resence of about l-2b0th part of iron as an 
alloy in the metallic titanimn, would be sutlicieiit to account for 
this power, without regarding titanium itself as a. magnetic 
metal; and its origin in the midst of iron, gives every reason to 
suspect that it would be coutauunated by some proportion of 
that metal. 

•“ If is, however, esicremely difficult really to detect the pre- 
sencG oT so 'small a proportion of iron, on account of the high 
colour of the precij)it.ates of titanium. For though it may be 

* N. ti. v. 67, vi, 222. 
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easy to produce an appearance of blue by using a prussiate, 
which already contains iron, and is consequently better adapted 
to prove the absence of iron where no blueness appears, than to 
ascertain its presence, it is by no means easy tooDtain the more 
indisputable evidence of iron by infusion of ^alls. It is oply by ^ 
repeated evaporation of tlie muriatic solution, and continued ’ 
exposure of tne residiunn to the temperature of boiling water, 
that I have succeeded in separating enouirh of the titanium to 
allow the blackness of gallate of iron to appear, when the eftlo- 
rescent edges of the dried salt are touched with infusion of galls. 

“ Although the quantity thus rendered sensible does not 
appear in proportion suflicKmt'to account tor the magnetic force 
observed, there seems more reason to ascribe it to this impurity, 
than to suppose titanium possessed of that peculiar property in 
a degree so far inferior to the olher known uiiiguetiemietals.” 

XXVII, An Accoant oj I In; I'.ijecl of Mcnnrinl Vdpoura on 
the Crew (^f his Mojesly's Ship 'l'rii(}nf)h, in the Yenr IHIO. By 
William Burii(?tt, All), one of the Medicalt’ornmissiouers of the 
iS'avy, formerly P.hysician and Inspector of Hospitals to the 
Aleditorrauean Fh'et. OommiiuicaU'd by Matlhew'Baillie, MD. 
FUS. 

The (Ujrioiis facts to which this paper relates, having alreatly 
been detailed by Dr. Paris and Air. Fon))lan(jne, in their “ Me- 
dieal .lurisprndeuce,” vol. ii. j). ‘KjO, and tlie ])aper itself having 
betm reprinted in a conlem[)Orary journal, Iheir repetition here 
is imneccssarv. 

XXVlll. On the Asfronot/deal lie fractions^ By .1, Ivory, 
AM. F’HS. 

VV e liave endeavoured, iii tlie following paiagraplis, to convey 
a general ifleu of the nature and contents of this voluminous and 
elaborate cominiinic.ation, lU’cessardy omittii]^ the aullior’s 
mathematical details, but adojiting, for the most pari, liis own 
words. 

It was known lo the ancient aslrononu rs that there is a dif¬ 


ference between tlie real and aj>)).uei i places of (he stars, arising 
from tlic refraction of light in its pa^sa^e tlirougfi (he atmo¬ 
sphere. Tycho Brahe was the tirst ulio al,teui[)(,ed to free his 
observations froir. the clU:et of (his irn'gularity'. Since Ins 
time the astronomical refraction has liecome more and more an 


object of attention, as it is found fu liave the greatest iidlucnce 
on the delicate exactness of modern observations. In the course 


of the last twenty years many researches on this subject have 
been published by philosophers of the first note, who have 
applied all the resources both of theory and practice to over-* 
come the dilliculties which it presents. By these melius ,our 
knowledge has been greatly extended ; hut the p»;ohl(!»ji of the 
refractions must still bo con-sidered as the most iinperfett part 
of modern astronomy. 

The first investigation that presents itself in the problem of 
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the refractions is to find the velocity of the light at any given 
height in the atmosphere. The only physical principle wanted 
for this purpose is the refractive power of air according to its 
density. Hauksl>ee first determined by experiment, that air 
refract light in proportion to its density; and this result has 
Ibeen confirmed by succeeding philosophers. There io even good 
reason to think that the conclusion of llauksbee is not mate¬ 
rially affected by the variable (T[uantities of anueous vapour con¬ 
tained in the atmosphere at dilferent times. Admitting then the 
principle we have mentioned, \v(; must c.om'oive that the light 
coining from the sun or from a star, moves in vacuo witii a 
uniform velocity until it reaches 'the atmosphere, ll is there 
deflected from its course by the spherical and concentric shells 
of air it. meets with, each of which acts upon it with a force per¬ 
pendicular to its surface, and directed to the centre of the earth. 
jVow, as all the light enters the at inosphere with the same vclocitv, 
and as the deflecting forces are of the same intensity at the same 
distance from the common centre to w liicli they tend ; it follows, 
that the new velocities aorjuired !)v the action of the forces will 
be independent of the direction of the light’s im>tion, and will 
be the same at the same di.st,aiiee above the f-arth’s snrfae(;. 

The ultimate deviation of the light of a star from its priniitive 
direction depends upon the augmentation of the veloidty wbieli 
the light actpiires in its {)assiige throu'jh the atmosjiliere, and 
likewise upon the diflerent obliquities with which it crosses the 
several strata of air. Now'the first of these two thing.s is the 
same for all stars and for all constitutions of tlie atmosphere, for 
it is the same when tlie density of the lowest stnitum of air con¬ 
tinues the same, Ikit the .second is diflerent for stars, that are 
diflerently placed with regard to the zenith, and it varies also 
with the densities of the strata, that compose the atmosphere. 
It is, therefore, certain, that the formula of l,apla«:e is rigorously 
exact in no case whatever. Ikit when a star is near the zenith, 
the variations in the obliquity of the light in passing tlinmgh the 
several strata of air, are inconsiderable ; and the formula wilt lie 
nearly true. ' However,, there is always some error, w hich accu¬ 
mulates as the zenith distance increases, and will at length 
become sensible. Helambre tells us, that in comparing the 
observations of diflerent days, he found errors arising from 
refraction that amounted to b*’ or 1" at 7.(3'^ from the zenith; and 
the observations of a very accurate astronomer show that similar 
inequalities are perceptible, much nearer the zenith (Dr. llrinkley’s 
paper Phil. Trans. 1821, p.342). Now these inequalities do not 
‘arise from any thing imperfect in the manner of observing : they 
are.undpubtedly produced by alterations in the remote parts of 
the atmosphere which do not affect the barometer or thermome¬ 
ter plabed at the observatory. It appears, therefore, that the 
peculiar constitution of tlie atmosphere has a perceptible 
influence on the refraction at IbP from the zenith; and when 
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Laplace’s formula is made to extend to 74°, it is carried to its 
utmost limit. However mutable we may suppose the condition 
of the atmosphere to be, there must be a mean state equally 
removed from the opposite extremes. Now, a table ofrefrac-’ 
tions that should have this mean state of the atmosphere for its 
basis would be the most advantageous of any. For although, 
with respect to single observations, the errors of such a table 
might be as great as in some other hypotheses, yet in a nume¬ 
rous set of observations made at ditierent times so as to embrace 
all the usual changes, the ijicqualities of an opposite kind would 
counterbalance one another. Ihit to a certain distance from the 
zenith, Laplace’s formula is sulHciently exact for practical pur¬ 
poses ; and it has the advantage of taking away the ‘necessity of 
having recourse to precarious suppositions respecting the consti- 
tion of the atmosphere 

There is no ground in experience for attributing to the grada¬ 
tion oi' heat in the atmosphere any oilier law than that of an 
equable decrease as the altitude increases. ’I’his law prevails to 
the greatest'heights to which we have been able to ascend. The 
mean elevation I'or one degree of depression of the centigrade 
thermometer is vi-ry nearly 90 English i'athoms; and in the 
height ascended by CJay-Lnssac, rather more than 4^ miles, the 
same quantity comes out equal to 96 fathoms, 'fo this great 
extent the law of a uniform decrease of temperature holds good 
without much deviation from the truth. It therefore see.vus to 
be the assumptinn most likely to guide us aright iii approximat¬ 
ing to the true constitution of the atmospiieie. The very exact 
coincidence in the properties of all the atmospheres compre^ 
lunded in the formula assumed by Mr. Ivory, with the phaeno- 
mena actually observed at the surface ol tlie eartfi, accounts in a 
satisfactory uuiuner f)r the near approach of the refractions in 
every case to the quantities (le.termined by astronomers. It 
appears that altiiough the refraction.- near the /* uifh are affected 
in a degree hardly pere.eptible by th*- pt:tadiar constitution of the 
atmosphere, yet. near the horizon they depend upon the same 
arraugemeut of the strata of air indicated by terrestrial experi¬ 
ments. The causes in the irregularities observable in these last, 
likewise disturh the ceiestial )> 110*111 unenon in a more remarkable 
maimer, hi moasuiiiig Ihe height of a column of air, the acci¬ 
dental disturbances to wliich the atmosphere is continually sub¬ 
ject, are in some uieaMUt* corrected by means of the tempera¬ 
tures observed at both extremities of the column; but iu* 
computing the lefractioas, the astronomer has no giiidc^but the 
thermometer placed in his observatory. In the ryinoti* jiarts of 
tile atmosphere, there may occur innunieiable changes defecting 
the light ol’ a star from its proper course, of which he has no 
intimation, and for which he can make no allowance, in com¬ 
parison of this great source of error, we may ret:koii as ot small 
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account the inaccuracies that are owing to the neglect of 
moisture diffusecl in the atmosphere, or to our want of an exact 
knowledge of the law of density in regard to temperature. There 
*can hardly be any other remedy than that of which astronomers 
so often avail themselves, whenever an ignorance of the real 
causes obliges them to assimilate the phaenoniena to the effect of 
chance; namely, to multiply observations in different circum¬ 
stances, with the view of making the inequalities of an opposite 
description compensate one another. 

From the foregoing discussion we may draw this conclusion : 
that an atmosphere constituted like that of the earth must have 
an altitude of at least 25 miles in order that tlie refractions from 


the zenith to the horizon be .such as they are actually observed 
to be But an atmosphere agreeing with nature in the quantity of 
the refractions may be found, that shall have any proposed alti¬ 
tude greater thaif the minimum quantity; and we may infer from 
the duration of twilight, that the atmosphere of the earth must 
have an altitude equal to 50 miles, or even more. 

XXIX. OhservMiom on Air found in Uie Vleura^ in a Case of 
Pneumato-lhorax': ivil/i Exju-riments on llte Absorption (f difi'irnt 
Kinds of Air introduced into the Plcuru. By John Davy, MD. 
FllS. 


A brief abstract of this paper will huiud in our report ofthe 
proceedings ofthe Uoyal Society, in the Annu/s for July, 1820. 
Dr. Davy has added, in an Appendix, an account of a case of 
pueumato-thorax, in whicii tho operation of tapping the chest 
was performed ; witli some aih.litional observations on air found 
within the body ; and on the power of muct)us membranes to 
absorb air. The air collected in this case, by tapping the chest, 
consisted of 9!T azotic gas,* and 7 carbonic acid gas; thus, in 
composition, proving, almost exaCLiy the same as the air found 
in the fatal case described in the Pa|>er itself. V'^arious facts are 
adduced, tending to support the idea, that mucous membranes 
are capable of absorbing air. 

XXX. On Bilutneu in Stones. By the Right iloii. George 
Knox, FIIS. < 

The results of the experiments detailed by Mr. Knox in this 
paper, posses.s considerable kiterest, particularly as indicating 
the propriety of instituting further researche.s on the subject; 
and of examining stony substances {’or bitumen wlien they are 
submitted to analysis : we therefore subjoin them, in a tabular 
•form. 
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XXXI. On certain Changes which appear to have taken place 
in the Position of some of the principal Fixed Stars. By John 
Pond, Esq, Astronomer koya!, h’lJS. • 

This communication chietly consists of a series of lablus of 
observations oji the stars; confinnino-, in Mr. Ptnid’.sjudgment, 
his doctrine of their southern inoliou.—B. 


AirucJ.ic XVM. 

» 

l^rocicilings of Philosophical Sociclics. 


l.*o^ A f. so( 1 i; i'V. 


lit.—Sfi’i(;.s of Meti'orohx^ical ami Astronomical 
Oliservations luaiie in New Sontli AV ales, and on the Voyage to 
(hat ('uunlrv, wane piesenled irom MaJor-den. Sh’ T. Brisbane, 
IvCB.E HS/ 

A [lajier u’as read, “ <bi (he Semi-(b cussation of the Oiitic 
Nerves; by AV. 1!. Wollaston, Ml), VPUS." 

It has been generally eoinduded bv anatomists, and they Kiqi- 
j'oit tlie i:oiielusioi> irom the otiservalion of the a.rrane(!inent of 
the o[)tic neives as distinctly seim in ee'rlaiu kinds of (ishes, that 
111 the imman eye, (lie ootic nma c s, afler passing IVom the 
ihalami nervorum o[)tie-orimi, meet, and then proceed apjia- 
I'cntly m mmm, though in reality still scjvarate; so that the 
right cy(; is belimed to Ix' mitircly ‘supplied with these nerves 
iVoiu lie; left tliaiamus, and tin* left eye ti om the right thalamus: 
and this arrangement is ealfd tin '</(’('of the op!ic nerves. 
i’he eonsideratimi ot a puil'eniar species tif hlimhies:^, however, 
has led JJr. Wollaston to a ,^>om(•v\ liat diflerent di.sti'ibntion of the 


optic ne^ve^^. Alter I’digue, unsmg froen iimr or live iniurs' 
violent eNori'isc, Dr. Woltasion was attbeii d b\ ;i partial liliad- 
ness, of which lie first, became se,e.-,ii)le by .'-eiimo-. iiily half tlie 


face ol'a person near iiim, an«l iie\! li', 
tiou sun " of the nanu; “ Johnson ; " 


-eeiijg only tln 'lermina- 
tills blindness was to tlic 


left of the [lolnt oj' vision in each eye; it was not. perfect dark¬ 
ness, but merely a dark shade ; and in aboni hfteen minutes, it. 
gradually passed ofl’, in an oblique diviTctiou upwartls towards the 
left. As it was referable to an affection of tlie nerves, Dr. W. 
did not apprehend or exjiericnce any return of if, other nervous 
affections being proiluced b\ fatigue. Some years aftevward.s 
he again experieiiced this singular kind of blindness, without 
any obvious cause, and lirst became seiivil^le of it likevvir',^; l>y, 
seeing only the half ol’ a person’s face ; hut lathis cas^; (liejight 
.side of both ey<'s was afTcctcd, and complete vision was siuidifnly 
restored by the joy produced on receiving information of the safe 
arrival of u friend from a hazardous enterprise. Dr. Wollaston 
has a friend \ylio has experienced the same aflection for seven- 
iVctc Series^ VOL. vit. . x 
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teen years past, whenever his stomach is considerably deranged: 
another friend was attacked by pain at the left temple, and at 
the back of tlife left eye, which was succeeded by this sort of 
blindness on the right side of each eye; he can see to write,— 
see the paper ]\e is writing upon, and the pen he mites with,— 
but. not the hand that guides the pen. The afTection in this 
case, Dr. W. 1‘ears, is a ])eruianent one ; the pain first expe¬ 
rienced seems to have arisen from some effusion causing a 
degree of pressure on the brain, and the blindness from the 
continuance of this pressure on the left thalamus nervorum 
opticorum. * 

Now all tliesc cases seem referable to the partial insensibility 
of each retina, and they indicate that the left side of the retina 
in each Lye is su]»plied with nerve.s from the same thalamus, and 
the right from the opposite thalamus; so that the nerves supplying 
the former alone dccu.s.sate, and not those of the right .side; an 
arrangement which Dr. Wollaston calls the semi-ilecussulion (f 
(he oplic iieercs. 

Dr. Wollaston proceeded to illn.strate this statement of the 
distribution of the optic nerves, from that obseiVed in those of 
fishes: in the sturgeon the eyes are diametrically opposite each 
other, each on one side of the head, the left eye being entirely 
sup})licd w'ith norvt's from the left thalamus of the brain, and the 
right eye entirely hour the right thalamus. The bliudness above 
described, Dr; VV. remarked, does not appear to be rare, but is 
seldom particularly jioticed, likt' many other thing.s, because it 
i.s not nnderstood. 

This very intere.sting paper concluded with a short section in 
which Dr. Wollash)n applies the synrpathy of structure in the 
eyes, indiciKad by the e/fects just noticed, to the explanation of 
the long agitated (picstion res[)ecting the cause of single vision 
with tvxo eyes, livery point in f ach eye is supplied with a pair 
of filaments from the .same nerve, and the two eyr s thus syinpa- 
thi/a; with each other iu every point; hence arises single vision ; 
and hence also the reason why infants direct both eyes in a 
corre.sponding direction, instead r»f squinting. 

I'efj. 2(i.— 1 \ Catalogue was presented from the Jiev. Fearon 
Fallows, FRS. Astronomoji at the Cape of flood lIoj)e, of nearly 
all the principal Fixed Stars betw'een the zenith of Cape Town, 
f-'ape ttf Clood Hope, and the South Pole. 

A })apcr w’as read, “ On the various Degrees of Intensity of 
the local Magnetic Attraction in diflerent Parts of Ships; by 
flcorge Harvey, MAS. Communicated by John Barrow, Esq. 
•FllS. Secretary to the A<lmiralty.” 

,}t(irrh T,—^William Wavell, MD. and Capt. Philip Parker 
King, UN. were admitted Fellows of the SocieW; the Lord 
Bishop of Linunick, and the Rev. Dr. E. Maltby, Prebendary of 
Lincoln, being unable to attend for admission, requested to have 
(heir names inserted in the printed lists of the Society, which 
w as granted accordingly. 
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A letter to the President was read, from SirE, Homo, Bart. 
VPRS. entitled “ Some curious Facts respecting’ the Walrus 
and Seal, discovered in the Examination of Specimens brought 
Home by the late Expeditions, from the Polar Circle.’' * 

As the late* various ex]>editions to the northern regiems had 
been planned, primarily, by the President and (.-'ouncil of the 
Hoyal Society, Sir F.verard Home wished to lay before the 
Society some curious lads which he had ascertained in the 
examination of some specimens brought homo hy them, 'fhis 
he was desirous of doing befort^ the olliofus \\ho are to proceed 
on the new expeditions should have left our coasts, in order that 
lh(;y might know that their exertions were' imj»ortimt to science 
in various respects, l)eNides the graiut <ilt|ects of their 
researches ; and that they might likewise know (hat tli('1>ickle or 
brine in which jnovisious are preserved at ^('a is wi'll adapted 
to the preservation of th j iiiteniat parts of animals, pn'serving 
them in a better stale ibr «‘xamination, dissi'ction, and injection, 
than wlicn llu y have been long steened in spirits. 

1'ho first disiM.iverv Sir Everard jiad to stale was, that tlic 
liind flipper or* loot of tlie walrus is provided with means for 
enabling the animal to walk in opposition to gravity precisely 
analogous to those possesseil by tlu; fly, and the. use of which 
could not have been suspecned, had not (he previous discovery 
been made respecting the latter itiiimal, as described in the 
l^liil. 3’rans. for ISJtk Sir ivvorard at once recogni/ed tins 
••^tincture on seeing a mutilated loot of the walrus, and, in eon- 
st. <pie.nee, hatl reijuesled his friend (’apt. Subiiie t«t procure iiim 
a specimen of rlie animal, whieh (.‘apt. S„ had accordinglv 
d.oiie, with the aid (d' ihe assislaiil-.Hurgeoii of l)ie ves'^cl m 
wlii«di hi' sailed, 'fhe < xamination of»this .spct.'iiTteii sIhovciI, 
that 111 the Iniid loot of the walrus there is »up loi’ eiiaiiling’ 
the aiiimai to produce a vacuum, and tliu' to walk ai opposition 
Ingravif\u;\actly likethe two (•iijisn tin w hiih ihe liv's font is ju-o- 
vid('d. The apparatus in the hit t ei leiiio, - <1 luaeaidv nag lO') I imes 
to make the cups di.stiuclly vi>d.ile, Imi a; !Iic'nalnis ii '.la.^ dimi¬ 
nished fourlimes tiv bring it u ilhin the coinjiiiss of a (oiHifi.i jilate. 
Tlic author, wlicu writing his former jiapeis on (he liy’s means 
of progression, had not been a.hie (y dercnuiiu; the use <»! the 
two points in (he foot of tliat animal; Air. Adams had called 
Ihem jfichers^ and had sup[>osed that thiyv were inserted in the 
cavities of tlie surface over which the animal was waiking, and 
thics retained it in opjiosition to gravity,—aii opinion vvluch 
►Sir Everard Home deemed uinleser.ving’ of cons.ideiatiou ; 
though he could not assign any use to the* p<)liits in (piesEon.' 
In the foot of the walrus, however, it is evident lliat (he V.vu 
toes which answa;r to the pomts in that of tlie lly are used for the 
purpose of bringing the wtd) closely down upon (he Muface 
traversed, so as to enable the animal to form a. more [lerfect 
vacuum, and that the air is re-admitted cu (heir lieiije lifted np. 
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Tills part of tlie paper was illustrated by a drawing by Mr. 
-IJaiier; and it was singular, Sir Kverard observed, that that 
gentleman shohld have had to delineate the same organ in tw<i 
such* difl’erent animals. 

The second j’act described in this paper also relates to the 
walrus. Tile bile in t his animal is received from the liver by a late¬ 
ral commmiieation into a. (’\Imdrical reservoir, with much mucus 
in iis coats, and is tlumce impelled uith considerable force into 
the dnodi-niim. Tin' a'sopUagus is wide, adinitl ing ol’large masses 
of food being swalloweil, and of regurgita)ii.>n : tlie ojieumg 
ol'the pylorus is small and valvLilar, jircienting the passage of 
its contmits back again into the duodenmn : the structure of the 
iluodernim, jiylorus, and ad)acent organs, is very similar to that 
of those'of tlie seal. It had been observed by iMr. Fisher, the 
astronomer to the late e\[iedition under (‘apt. I’ariy, that tin; 
Ibofl of the walrus is tin- furies dr^i{<da><, which is found m 
great abundance in tin* Arctic seas, thrown up on the shores 
bv the waves, and also lieneath tlie ice. 

'IT.- tliii'fl fiict to which Sir hiverard Home adverted in tins 
communication relates to tin: strncture oflhe fuu'is and placenta 
of (he seal, as observed in a specimen of those jiarts brought 
home by l/ieut. (Irilliths, one ot the ofhi'm’s in the late expedition 
under ('a[)i. Puny, 'fhe vessels cemposiug tln^ loriner aie not 
twisted, and are about nine iiiclns long;; at (he ilistance of three' 
inches tiom the [ilacenta, they anastomuyi; mf.o blood-vessels, 
whi<‘h are comuctial witlt (he placenta liy thret'. membranous 
coats: tile whole < in) formal ion giving gieai. freedom to the 
cmhrvonic circulation. Drawings of this snhjecl. and that last 
noticed, maile. by Mr. Ilo'-*'. a pupil under tlie author at St. 
(ieorg('’s IIr;; jiilal, were.annexed to tlif papi r. 

A coumumicaiion was likewise read, entitled “ Some furthei 
j’avticulars (d a (Jase of PiK'umato-tiioiax : liy .1. Davy, .M D. 
FKS.” (H this wmsiiall give an account in our next. 

, .i S Ti:o N o \l 1 ( A J. soi l r/J'V. 

/’('/>. lb.—'fins day being the fourtii anniversarv of the Societv, 
a numerous inceliug of the members took place at the apart¬ 
ments in Lineoln’s Inii l‘|elds; when a Very satisfactory report 
upon the state ot the Society’s atl’airs and proceedings during 
tin.! last year was read, and orderi'd to he printed. This rejxtrt 
paid a due tiibute of rispect to several memhers whom the 
Soci('ty has hist by tleatli m the last year, and ]iavticu!arly to 
(Jol. . Lumblon, of Madras, and Dr. Walbeck of the (Jbserva- 
’ti)r\''at Abo. It‘'hies a succinct account of tlie mea.^nreincnt 
ofitlie largest coiitiunous arc of a meridian yet cttectcd, which 
occu[)ied the former genUenn.u upwards of twenty years in 
India. 

Tlie C’hairmun (iVlr. (.'olchrooke) then })roceecled to distribute 
the honorary rewards of the Society, vi/. the Society’s gold 
medal to (.’harlcs Dabbage, F^gep FUS. as a token of the liigh 
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('stiiuation in which it holds his valuable invention of an en'j;ino 
i'or calculating niaihematical and astronomical tables, being the 
first medal, awarded by the Society. A similar'gold ihedal to 
Ih’of. .1, F. Eucke, Director oT tht; Observatory at Seelang, in 
Gotha, for hiN investigations ndative to the (hornet whic.h bears 
his name, and which led to tiie rediscovery of it in 1S22. The 
silver medal of the Socuny to Frol’.^Cdiaries Hnmker for tlu* 
rediscovery of Ihicke’s I’.oniel, aiid a siiniiar medal to M. .loan 
bonis T*ons, of ba Mariia, in llalv, lor the disc.overv of two 


comets on the 151st of Ma\ and b‘5tli .Inlv, 


C)*) 


i o J 


and for hi^ 


iridelatigable assiduity in that rh partnn nt of astronomy. 'I'he 
chairman jirefaced the presentation of i ai h medal hy a most 
ehxjneut, learned, and interest ing addn^ss of e.«(!>i(h i'iii>le length, 
all of which were delivereil in the most impiessivt- mamibr. They 
were replete with ;nformation on tin; suc( vs^i\e improvements 
in machinery for a'^s-stic.g calculation, as wvll on comelarv 
astronomy, and we were haj'p\ to find, that in i .m'.;erpiene.e of a 
motion made hy Daiics Gdbeit, i^srp .MIb and secmuii'd bv 
John Fuller, liiev will he printed lor nreiilatton among' tlm 


111! ( 'oiuieii < if t he Socu't V b f 
will'll lin I -lieu ii:g appi'ai ed 
litre!! Ii.-'. ; 

f.Mj. l USl. ami F, ami I bS. 
Iv-o. \i.\, ’'uM,. ami : 


memiiers. 

The election for tin- ' )(Hei-rs a 
the ensuing year then iouk place, 
to he the unanimous cJi iiee of tin 
P . — lb 1'. t ’oiebrooki , 

I /re-ibe'/f/V///.'',—tI>ahba .>e, 

!'. Daily, b'stj. I‘' 1 {N. and bS. ; /di ■•i. ! , i>a:l. Fb.''' 

and lilt' Kight lion. < i; oigr I'.ail ot .Ma'.'( le.'.in i.i, 1 i!S 
'Pivii'-nrci. ~-\\v\. \t . I'ear-viii, i-bD. idiS. 

Scrriidi’/c'i.- -i). ti, (iregoia', 

Vead. W ooluieh; .Mii!iiigl■ ai. 

Koval liistinittun. 


id.!). Prof. .Math. d’o\. Mil 
S. Pi o|. , c.i. Pjllfe. 


i- 


il 


et> 


d 


/■(ne/g// Sccn'Ii/ri/. —.i. !■'. \ 
and I'i, 

i inntc M ajor 'f. { 'wlli\, Ko\ , 

G. Dolloiid, I'.si], I'KS.; bh\an i/ -;ii.i;i 
Im, K^. b'HS.; D. (dlb- It. IGii. \iP. \ 
jX'it.'., K''([. Fits.; S. Groombi idge, F>(j 
I'lstp FKS. S.\. and bS. , 

Several new meud>er.'> ami a^.''i)Ciales weic noinmuteii, ami Iiii 
greater part of tiie Society ad|oiii’iied ;o l'rei>iiia.'.ons’'la\i m, 
where a dinner was provid. d. 


F f,! ), i if .w g. .1 lid ■. 
! i*-/j. ; t ‘a ot ,1. I a ..uk • 

Pit.'. 1 I.,'-'i 1, ( oiiii- 

i ib''. ; and I). Aba ae, 


(. Ko i.oo ic \ L sort 1 .1 ^ . 

idee. IP, IS'd).— A [lajicr was lead, »*onlaiMing Ge<.(ib .'u id 
()l)servations collected on a. .bmriu v tliroiiLdi Pe|■'.la*)'lom*liu'^ll- 
ire in the Persian Giih))! to 'rehcniii ; by .lame.- 15. Idaser, Esii 
iMGS. 

The author is of o]>iiiion that both the east and west sides of' 
the Persiaif Ciulph to a great extent, consist of a culcureous 
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formation, which, it is ascertained, in many parts continues far 
inland. In a. part of this fonnation, his route from Jlushire com¬ 
menced ;‘l)t;t\vc^)n which place and Shiraz, the hills are composed 
of sul-phates and carbonates of lime, ami the strata often much 
disturbed. Through a large tract of this country,'carbonate of 
lime is intermixed with the gypsum, but in parts, rocks of pure 
gypsum occur, and very frequently accompanied by salt. 
Streams and lakes of salt abound, and there is a considerable 
one of the latter at Shiraz. Proceeding nortlivvard, the route 
from Sliiraz to Ispahan, a distance ofubf)ut *2d0 miles, lies over 
an elevated country, the nature otWhichis similar to that before 
described, bat tlie carlionale of lime predominates. Petween 
the village of (iendoo and tlie town of Ve.s-dikhaust, Mr. Fraser 
found clay slate, and a conglomerate rock inclosing pebbles of 
quartz, greenstone, and limestone, cemented by carbonate of 
lime; strata, f)Cthis aggregate rock alternate with a tiner sand¬ 
stone. The mountains helwiM'ii ls[>ahan and Teheran are of a 
character very ditl’erent from flic preceding; among them iday 
slate v'ls observed, and tlie, highest region, which reaches a great 
elevation, consists ol granitic, rocks. 

Jan. 2, 1S21.—A pajierwas read “On the Oeologieal Struc¬ 
ture of St. .lago, one of tlie (,’apo de Verd Islands; by Major 
Colebrooke.'’ 

From the obsevvalions of tlu; antlior, and the acconqianying 
specimens, it a[)pears that at the lamling plaet; near tlie town of 
i^orto Ih'ago, in St. .lago, the rock of the cliff is composed of 
fragments of trap imbedded in a hard pmti white carbonate of 
lime. d'hi,‘ fragments of this l)veecia are ganierally small, and 
none of them romuled by attrition. Tlie clilf on whie.li stand the 
batteries a ad* town of Ih cgo, is regularly straliHed, and at the 
hotlom are bmls of a calcareous saiidstoue alternating with 
others winch e.ontam spi’cimens of a. huge oyster; in both of 
these beds oceiiv pebbles id' Iraj). 'flu'. stratum wliicli crowns 
the clilf is from eight to twelve feet in thickness, and consists of 
trap, 

Jan. It).I—A paper entitled “ Outline of tlie (feology of the 
Soiilli of Fussia ; by the lion. W illiam T. 11. Fox Strangways, 
M(jS.”was read in part. , 

/I’c/i. t).“—On this day, lieingtlie anuivi-rsary of the Society, the 
following gciiUemeii were clioseu as Ollicers and ComiciHortlie 
year;— 

]*n-<i<Ji'nl. —llev. \V. Encklaml, IdvS. Prof. Geol. and Min. 
Oxford, 

• Vite-Prcadenls. —A. Aikin, Fsq. FLS,; J. Bostock, MD. 
.l"H,, ilnd bS.; G. Jl, Grceiiougl), lisq. FK. and bS.; and H. 
Warbuiton, l^sq. Jd\S. 

Sitcrdancs.—Q. Lydl, i'^sq. FLS.; P. IF Webb, F.sq. FLS.; 
and T. Webster, Fsq. 

Foreign Sccrctan/.^l\, lleulaiitl, Esq. 
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Treasurer. —Taylor, Esq. 

Council. —SirT. D. Aclaiid, Bart. MP.; .1. Duke of Bedford, 
FL. and IfS.; W. Clift, Esq. FRS.; If. T. Colebrooke, Esq. 
FR. and LS.; Major T. Colhy, LLl), FRS. L. and E. ; T, llors- 
field, MD. ELS.; Sir A. Crichton, MD. FR. and \Ji.; C. 
Stokes, Esq. FRA. and LS.; T. Smith, Esq. FR. and LS.; 
W.H.Pepys, Esq. FR. L.and IIS.; R»ev. Adam Sedj;\vick, My\. 
FRS. Woodwardian Prof, Camhrido'o; W. H. Fitton, MD, 
FRS. 

Keeper of the Museum ami Draught smau. —T. Webster, Esq. 

Feh. 20.—-A notice was read, of the Disooverv of a perfect 
Skeleton of the Fossil Cenus hitherto calleil Plesiosaurus; by 
the Rev. W. D. Conybeare, FRS. MCS. 

The Plesiosaurus, which is the subieel. oj‘ this Tii.dicc, was 
found in the blue lias of Lyme Regi.s, in l-)l)^'^^.■lsllire. Iji the 
whole exterior portion of its vertebral column llu; skt:leton is 
entire, and of the remamiug parts of tlu; niiimal Vevv arc wanting, 
in the IVansactions of the Ceological Society, vol. 5, and vol. 1 
second series, the author had attempted to as.sign to the various 
dispersed and disjointed remains of llii.s animal which were then 
known, their relative places in the skeleton, and his opinions, he 
observes, have now, in all essential points, received full confirm¬ 
ation. After pointing out the errors into which be bad i’alleu, 
Mr. Conybeare describes the oste<'iogy of this remarkable fossil 
animal; the most cbarai-terislic and tlistinguisiilng leatiires ot' 
which are, the extraordinary length of the neck, which fully 
equals that of the body and tail united, and the number of its 
vertebne, which very far exceeds that ol any animal puviuusly 
known. 

M KTKO u o i.o a I c A I. s o c 11: T V. 

Jan. 14.—The Committee appointed by the Council of this 
Society to consider and report, upon tin* 'newt means of establish¬ 
ing correct and conqdfte series of meteoioiogical observations 
having ])resented their Tirlimimn ii /»;/n.'//, it wa - cuuimunicated 
by the Council to the. Society, aitln.'^ 

The Committee represent in this Re[KJit, that tlu' first and 
principal object of the Society is to obtain accurate'and c.ompa- 
rable observations of atmospheric phieuomena from all ])arts of 
the world ; and after diverting to Mie advantages which wouhl 
result from the general adoption by meteornlogists of instni- 
meiits graduated upon the same scales, to be examined by all at. 
the same hours, and the results noted upon the same plan, they' 
proceed as follows : 

“TheCommittee are, however, aware, t^iatthere are miyiv a;id 
weighty diiliculties in the way of such an arrungernenf, and that 
much time would necessarily be required for their considiiValiovr 
and di.scussion; they therefore recommend that immediate 
measures be taken to procure correct it;gistcrs of comparable 
observations from differtut parts of Croat Britain and its colo- 
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nies, as well as from other parts of the world, with instruments 
{graduated to the conimon scales. To effectuate this purpose 
with advantagev they consider it absolutely necessary that the 
Meteorological Society of London should set the example of the 
requisite precision by establishing a Meteorological,,Observatory 
in the metropolis, or its vicinity, and instituting operations to be 
conducted with undeniable accuracy, atid u ith instruments of 
standard excellence.” 

A paper was read “ On the Natural History and probable 
Causes of the Vernal Winds of the North of haiglaud, as thev 
])revail in Westmoreland; by John (Jongh, Lsip of Kendal. 
Communicated by Dr. Birkbeck, President of lliis Society.” 

In this paper, Mr. Gough minuttdy describes the jdnnnomena 
which accompany and ciiaracterise the j)eriodical easterly winds 
of spring, especially as they prevail in Westmoreland, and 
states the following opinion resj>ecting their cause, rvith 
various illustrations of it. I’he cause of these winds may 
be referred to the progressive advances of the spring frcjiu tin; 
south to the north. This season commences in Italy about the 
20th of February ; it is ecpially^ advanced in fVcstimneland 
about the middle of A])ril, at which time the cmaitries situated 
on the coniines of the Arctic ('ircle remain buried in snow. 
This covering will unavoidably arrest the progress of spring in 
its advances towards the Arctic Circle, and ptolong a milder 
kind of winter in the noitliern regiems. Tlit^ delay here j>ointed 
out is certain and annu-d, 'oecanse (he sol:ir hca(, instead of 
warmin< 2 ’ (he surface of (he cmnitry thus buried in snow, is 
absorbed by the icy covering, and employed in converting il into 
watt!!' (tf the temperature of melting ice. V\ Idle tin; sun is 
employed in jemoving this, impedinient to vegelation in the 
north, his beams ere wanning the plains and vall(;Ys ol' Fngland, 
in consequence of winch (lie thermometer in the shade fre([iien(lv 
stands between (jtP and 70" at noon, during tin; latter part of 
April, and falls occasionally to the freezing point, in the night. 

These facts .show, that the, inhabitants of Britain on|oy an 
advanced state of temperature, while the jioople of Sweden and 
Norway arc exposed to a degn'e of cold «;qual to the rigours i>f 
our winter. The preceding dilference in the lemperatme of tin; 
atmosphere of Britain and'du: inori; northern regions gives a 
greater sjiecilic gravity to the air of Swedim and Norway than 
to that of England, as well as all the intervening countries that 
are free from snow ; and this excess of density is, in Mr. Gongh’s 
opinion, the cause of the vernal winds. 

. Scv.oral other comupinic'alions were likewise read. 

• Mt'.niCO-nOTANICAl. SOCIETY. 

Jan. 15.—Tlie Medico-Botanical Society of London held their 
anniversary meeting, when the following Council was elected 
for tlie ensuing year, viz.’ 
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Or. Bree, FRS. President; Or. Paris, FRS.; Or, K. T. 
Monro; J. Biookos, Esq. FRS.; W. T. Braude, Esq, FKS,; 
Sir J. Mac (jregor, MO. FRS.; Sir A. Oiclitwu, MO. FRS. 
Vice-Presidents; W. Newman, Esq. Treasurer; Mr. C./fold- 
stock, Serref/iiy ; J. Erost, Esq. Prof, of liotain/ : 'P. Jones, 
Esq.; W. Yarrell, Esq.; T. Andrews, Esq.; A. White, Esq.; 
Or. J. Elliotson. 


Article XVII. 

sciENTii'ic iN'j r,, am) noth i:,'. of sun.iEOTs 

IMINNF.CTKT) wnn SCIKNCE, 

1. Imprc-cmcnt in ihc Monutdin liarometer, 

Mr. Nkwman has proposed to remedy tlm inconveniences of the 
common instrument: what these are, and the mode of removing them, 
we shall give in his own words:—■ 

“ 'I’lte olijeet'Iuis been to correct those defects .and errors wliich arise 
from the use of a wooden cisten^ and leather bag, in the common 
barometer. It has been found that when the cistern is made of a wood 
suHiciently soin\(l and close-grained to permit of the pressure recpiired 
from the screw to make the instrument portalue, that it is so imper¬ 
vious to air, as m*t to allow it lo pass with sufiieient freedom, and con¬ 
sequently, that uhen the instrument i» used at any great altitude, tffC 
mercury cannot fall into the cisterfi except with considerable ditiiculty, 
utul a long time is reijtiired before an accurate ubvcrvation of the air’s 
pressure can be made ; tnost generally, Imwever, the cistern is sufH- 
cieiitlv pervious lo air, but it is then found that on .screwing up the 
mercury to the Lop of the tube, a portion i)ftlu? metal^eneraliy makes 
its way through the wood, thus soon rimderiug t!u‘ instrument quite 
uselos ; lor it is very evident tliat a havoirK ti'r that io.ses a portion of 
mercurv from the cistern by making it eurtabie or otherwise after it 
is adjusted, can no longer be eorreet, or -.ive the height of the eolunm. 

“ 'I’o obviate these ineonvenienees, 1 nave ythstituti d a ei.stern of 
iron in place ofllu; wooden one; it is fa.stened to the tube by a thick 
collar of wood, wliicli is glueil on in the usual maimer; a‘serew'pa.sses 
through the centre of the bottom, so us to move iu a line with the ba¬ 
rometer tube ; it is terminated inside tl.*c cistern by a [ueee of cork tied 
t)ver with leather, so that the iustrument being inclined that the tube 
may be filled with mercurv, tlii.s cork may be screwed up against the 
end of the tube, and elieetuaily proca ve themetul within from oscilla¬ 
tion, witliout subjecting the eistern itself to any pressure. 

“ As there is no pressure on the mercury in the cistern, the wooden 
cap may be left so porou'. in one part, ;is to Allow of the rtauly access 
of air, so that ilie eolumn shall lall freely to its proper Ivvel, Mjthout 
any danger of lo-sing mercury. 

“ Another great object iu a mountain barometer, is to obtain the 
temperature of tlie mercury, which is done by lixing a thermometer 
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with the bulb In the cistern ; I have found tliat by carrying a barome¬ 
ter in my hand and near the body, the temperature is increased consi¬ 
derably, and will'frequently rise as high as ti5° Fahr. 

“ In the barometer of common construction, the height of the column 
of mercury is marked oftYrom another instrument, presurped as a stand¬ 
ard, and in that case, the actual Jieight is rarely or ever given, ibr 
every change that takes plaqe in tlie weight of the atmosphere, alters 
barometers more or less according to the pro])ortion which the diame¬ 
ters of the tubes bear to those of the cisterns, and for that reason, upon 
examining twenty barometers no two will agree, unless tliey were 
marked off together, and happen to stand at that exact height. 

“To remedy this source of error Such instrument may be reckoned 
a standard, the height of the column is marked off from the surface of 
the mercury, and the point given at which it was marked off; when 
with the cmrection for the capacities of the tube and cistern, and also 
the temperature, the actual height of the barometer is ascertained. 
Upon examining the first four which I made independent of each otiier 
on this principle,* one for Mr, Daniell, one for the Itoyal Societ}', and 
two for Capt. Sabine, they agreed within -OOt- of an inch with’each 
other.”—-(Institution Journal, \vi. 277.) 


II. Vi’gdable Alkatie.t. 


Mr. Brande has lately given analyses of several of these bodies, some 
of which dificr much from those of MM, Dumas and relletier, men¬ 
tioned in the Annah for January. The most, remarkable discrepance 
is in the analysis of cinchonia. T!u> mean of Mr. Braude’s analyses 
gives as its constituents 


Carbon . 79\*i0 

Azote . . 

Hydrogen.. ^ 


4 


U)0-19 


This substance, according to MM. Duinus and Fellctier. contains 
oxygen, and consists of 


* Carbon. ., 
Azote.. 
Hydrogen 
OxVgen ., 


7b*‘)7 

9-02 

«-22 

7*79 


lt)0-0() 


Mr. Brnnde slates as an approximation only to the 
correct proportions of the elements of quina: ^ 


Carbon.., 
Azote.. . 1 . 
‘ Hydrogen 
Oxygen. 


73-80 

13*00 

7-f)0 


100-00 
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MM. Dumas and Pelletier find its constituents to be: 

Carbon. 75 02 

. Azote. 8’T5 

Hydrogen. fvOfi 

Oxygen. ]0*18 


. 100-56 

The differences in the proportions of azote ami oxygon are very 
eonsiderable. 

Ill the analysis of morphia, the agreement is much greater than 
could have been expected from tlx; great differences noticed in cin- 
chonia and quina. Mr. llrande gives as the elements, 

Carbon. 72-0 

Azote... 1 

Hydrogen... ,>-5 

Oxygen. 17 0 


100 0 

while M.M. Dumas and Pelletier state its composition to be: 


Carbon. 72-02 

Azote. 5'5.‘{ 

Hydrogen. 7-01 

Oxygen... 11-81- 


1)9-10 

Aceordingto Mr. Bussey S. vi.229) .morphiais composedol’ 


Carbon. 69 0 

Azote. 4-.7 

Hydrogen. 6-.'7 

Oxygen.. 20-0 


100-0 

In tins analysis there is a differenec oi' I’.or.* than live per eoiit. in 
the (juaiitity of oxygen eonipared wilh t!i;!i oi the last fpioud; but 
while MM. Dumas aud Pelletiet differ iium Mi. I’n.-rnii in assigning 
nearly eight per cent, of oxygen to ciiu !ioiiy,_ they and’ .\I. Busscy 
dilfer from Dr. Thomson in stating azote to he one of tin; eoustitnenU; 
of morphia, and, according to hitn, it is composed of 


Carbon.^. 14-72 

Hydrogen.*. .5.79 

Oxj'gen. 14)‘()9 


1()()-(X) 

From the different statements which have been thus made with 
respect to the composition of these vegetable alkalies, it appears pro- 
ble, either that different substances have been employed under tiie 
•ame namci or that impurity must have been in some eases mixed with 
them ; if the difference existed as to the quantity of any other element 
instead of the presence of azote, it might, perhaps, he referred to moist¬ 
ure, or water of crystallization; but as the case stands, further experi¬ 
ments arc necessary. 
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III. Da'bereincr*s I'.ndiomcler, 

Prof. Docberoiiier having suggested the use of finely divided phitiiui 
for the purpose of detecting minute portions of oxygen in a gaseous 
mixture, in vvhich hydrogen also is present, Messrs, ilnniell and Chil¬ 
dren mixed 20 measures of atmospheric air, with .'iT measures of hydro¬ 
gen gas, and passed up to Uic mixture a small [)ortion of the platina 
powder, procured by heating the ammonia muriate to redness, and 
made into a ball with precipitated alumina. The pellet was heated red 
by the blowpipe, immediately before it was used ; its size about that of 
a small pea. The absorption amounted to ID measures = CD oxygen, 
being OT of a measure more than tRe quantity oi’ oxygen in 20 nu a- 
3urc8 ofatmo-spheric air, which may probably have arisf'ii from a slight 
impurity in the hydrogen, or from some minute unperceived bubbles 
of air, entjingled in the mercury. 

Another mixture of common air and hydrogen, in wliicli the latter 
was inconsiderable excess, was deprived (d’ its oxygen by thepeliets. 
and when the ab.sorption was complete, .‘IS measures of the residual gas 
were taken, and a fresh pellet, iieated to ledness, immcdiatel v before 
it was used, pas.scd up. After standing about a quarter ol'an hour, no 
absorp’ion had taken place, ’flu- tulu' and ibe mercuiy were then 
])laccd before the fire, till the whole ap])aratus was' too Imt to Ix' 
touched with the naked hand, ft was tlu'ii removed from the (ire. and 
when cooled to its original temperature, the mixture oceupied, as 
before, exactly DS measures. 'I'he powdi-r of ))latina «ith hydrogeti 
seems, therefore, to be admiralJly calculated for t'udimnetrical purpose*-. 
Its application is cxtremclv simple and easy, it is .spertly in ils elfect, 
and no error netal l)e appreluauled from tlu* fonuatioii of ammonia, 
even at coj\siderably elcvattd temperatures. It appears also to be 
well calculated for aseerlaining the purity of sioijilf gases, at h ast as 
far as regard-s athnixture of atmo.spheric air. 'flic oxygefi n|’a yer\' 
minute })ortion of common air. mixed with carhonie aeid gas. ami a 
little hydrogen,- was immediately absorbed, on passi!\g up one ul' tin- 
little pclletsto the mixture.—(Institution .lournal, \\i. DTf.) 

IV. A < ti’ 

Mr. llropkc lias lately described two new mineral bodies; to the 
first he has given the .u.'‘m(.* o\i ('hildreuilt ., on account of the attc-ntiou, 
among other inducements, which .Mr. t'hildren has .shown to mineral- 
ogical chemistry. This mineral was met with in Devonshire, and wa.s 
said to have been taken from some part of the ground which bait been 
perforated for ibe Tavistock elmal; it was supposed at first to be car¬ 
bonate of iron; but Dr. Wollaston determined that it was a pinsididie 
(^'alumina and iron. 

'Ibe primary form of the crystal is as.sumed by Mr. Brooke to be a 
r/g/if rhowbit: pri$ni ; but he has not succeeded in cleaving it. 'f he 
crystals scratch glass; their colour i.s wine-yellow, they occur on the 
.sarface ot crystallized‘quartz, and might be mistaken by a casual 
observer for Viulpbate of barytes. 

'fbe next mineral was sent, among other Vesuvian substances, to 
Mr. Brooke by Dr. Somerville, from which circumstance he has named 
it Somcrvillite ; the primary form of the crystal is a rip:lil square prism, 
but the crystals are modified by numerous secondary plants; they may 
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bo cleaved parallel to the terminal planes, but imperibctly, if at all, 
parallel to the lateral })lanes, or to the diagonals of the prism; their 
colour is a very pale dull-yellow ; they occur in cavitjes, with crystal¬ 
lized black'mica, and with another substance not 3 'et examined; the 
mass to which they adhere appears to be nearly all Soinerviliite,'inter¬ 
mingled with black mica. 

'1 lii.s substance might atlirst view he uiistuken for idocrase ; but it is 
much softer; tlie cle.ivagc parallel to the terminal planes much more 
distinct, and tlie cro.ss iraeture more glossv'. Mr. (.'hildren has also 
compared the clunacrer.s ot'tliis miiieral under the blowpipe witlithoi^e 
ot i(locra.se. Wlien i xposed alone in the forcepts, il slightly decrepi¬ 
tates, which idocrase does not, aad fuses, witli greater dithculty than 
idocrase, iiito a greyish glass, tiie glohuU: from idocrase being greenish. 
W ith borax, in the rediieing tlanie, idocrase produce.s a ligh^t-grecn, 
and this a colourless gla.ss. 

Mr. I’rooke has likewise examined the miiierai called iup/hrsc/mtov 
hy'^ the (iermans, of which lie had not met with any analysis. This 
mineral, which i.s the s "ne .e tlie fibrous or ikdvy hright-green .substance 
fbuiid at .Matlock, appears to be a rnrlm/iu/c vf copper and :Jnc .— 
(Institution .louriial, xvi. !j74.) 

Di'fiilt 0 /'Mr. JyneJit Jiy in .Ifrica. 

It is with unfeigned ri'gret that nc annouuee the death of tins enter¬ 
prising and accomplished traveller; lie lia.s fallen a victim to his over 
exertions in surveying .“st. Mary’s Riy. r, in (lamiiia: he expired, 
after lingering a fortnight, on the l(Mh of Jannat}, leaving a widow 
and three ehiidi en totally unprovided fnr. We are happy to learn that 
proposal.-, will slmrlly he i.s.sucd for jinblishing, fur their benefit. Mr. 
Rowdich’s “ Excursions in Made ira aiui Roi lo Nunto,” a work which 
he had completed prior to hi,-- decca.se. 


AirncLR XVill. 


NEW ti^CIl'NTiriv 


i;()( M\S. 


roi! IT la.ir vi t'»V. . 

Elements of Rliysiology, by ,1. Hostoek, MD. is nearly ready. 

Capt. Sir Henry Ileatbcote, UN. l.-as in the press, a Treatise on 
Staysails for the I’urpose of Intcrcejiting Wind between the Square 
Sails of Ships and other Square-rigged Vessel.s: illustrated by suitable 
Diagrams, and Plates. 

A'I'reatise on the Nature, Symptoms, and Cure of Cataract; by. 
.lohn Stevenson, FJiCS. 8 vo. 

A 'I’rcaiiseon .Mineralogj', by^ Erederick Mobs; translated ^oni the 
Herman by \V. Haidiuger. 2 vols. post Svo. 

Extracts from a Journal written on the Coasts of Chili, Perti, and 
Mexico, in the Years 1820, 1821, and 1822 ; by' Capt, Basil Hall, UN. 
Author of a \'oyagc to Eoo Choo. 2 vols. post 8 vo. 
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New Patents. 


[Apkil, 


.lUST PUBLISHED. 

A Second Letter to Sir John Cox Hippesley, on the Mischiefs inci¬ 
dental to the TBead-Wheel, as an Instrument of Prison Discipline, 
containing an Examination of the Official Ueports upon this Subject, 
returned to the Secretary of State’s Office, during eii,ch Session of 
Parliament. By John IVIuson Good, MD. I'RS. &c. Price 2i. 6rf. 

The West India Colonies: the Calumnies and Misrepresentations 
circulated against thein by the Edinburgh Review’-, Mr. {’larksoii, Mr. 
Cropper, c*irc. examined and refuted. By James Mac Queen. 8vo. 
12 ^. 

The Pupil’s Pharmacopeeia ; being a literal Translation of the New 
Edition of the London Pharmacopleia, &c. By W. Maugham, 
surgeon. 6s. 

Sketches of the Philosoj>hy of Apparitions ; or an Attempt to trace 
.such Illusiojns to their Pliysical Causes. By S. Hibbert, MD. ERSE. 
&c. J Os. 6(1. 

The English I'lora. By Sir .Tames E. Smith, President of the Lin- 
n•<^^an Society, &c. Vols. 1 and 2. 1^. 4v. 

The New Eharmacopu’ia of the Royal College of Physicians of 
London, 1S21'; translated by Sir George L. Tuthill, Kt. MD. ERS.' 
Svo. 7.^. l<Smo. 4.V. 

Gardner on Iodine. 8vo. Ls. 


Article XIX. 

N KW PATF.NTS. 

G. PolliKd, Rupert-strcct, St. James, Middlesex, bra.s.s-founder, for 
certain improvements on niachine.s for levigating or grinding colour.s 
used in the various branches of painting, which machinery may be 
worked by any suitable powQ,r, and is applicable to other useful pur¬ 
poses.—,Ian. 19. 

J. Russel, VV'edne.sbir.y, Staffordshire, gas-tube manufacturer, for his 
improvement in the manufacture of tubes for gas and other purposes.— 
Jan.19. 

S. Broadmeadow, Abergavenny, Monmouthshire, civil engineer, for 
his improved method of niauufacturing and purifying inflammable gases 
by the admission and admixture of atmospheric air.—Jan. 19. 

IL Eletcher, Walsall, Staffordshire, saddler’s ironmonger, for certain 
improvements in tanning hides and other skins_Jan. 19. 

T. Bewley, iNlount Rath, in Queen’s County, Ireland, cotton manu¬ 
facturer, for certain improvements in wheeled carriages.—Jan. 21«. 

J. Heathcoat, Tiverton, Devonshire, lace manufacturer, for certain 
improvements in the method of figuring or ornamenting various kinds 
of goods manufactured from silk, cotton, or flax,—Jan. 24. 

4. Jo^jes, Leeds, Yorksjiire, brush manufacturer, for certain improve¬ 
ments in^machjnery and instruments for dressing and cleansing woollen, 
cotton,' linen, silk, and other cloths or fabrics.—Jan. 27. 

Sir W. Congreve, Bart. Cecil-strcet, Strand, for his improved method 
of stamping.—Eeb. 7. 


in »■» .i.. 
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METEOROL()(U(^Al. TABLE, 


IJahomkti k. , rHKtmoMF/ir.d, 
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*43 
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67 
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'29- 

N 
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30-.30 

i 20*05 

i -.34 

24 

0*83 

1 2-31 


Tlif oliscrvufions in each line of the table apply to a period of tweiuy-fbur^hours, 
bejjjinning at 'J A- M. on the day indicated in the Hrst column. A d.tsh denotes th»t 
the result is included in the next following observation. 
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RliJrARKS. 


Sf,cond —1. (.'Icar nmrniti}; witli white frost: live '1. Very tiiK d.'v. 

3, Hoar fro.st: foggy. 4. l loiuly. J. I’ itie. lutiiir luilo iit iii|f!ii. (». 

7. Drualing. 8. Overcast. 10. Drizzlji II. Very fine uiorniiig. I‘..h l)ri//ly. 
13. Sloming fine; afternoon rainy: night stormy. 14. (lomly. l.'j—17. Fine. 
18. Cloudy and fine: a little snow in the morning between five and .six, which melted 
immediately., 10. Fine. ^0. T>rizzly morning; rainy evening. t>l. Drizzly: very 
foggy night. 22. Foggy morning; tine afternoon, 23. Hleak. 21, 2.7. Fine. 
26. Jlle.ak : some liail and snow at thn-e, ji. m. 27. R-iiny r some hail at half-past 
eight, a. m, 28. Cloudy : rainy evening. 20. Cloud), 


REsri/rs. 

Wind.s : 4 ; K, 8 ; .S4V, i); .‘'K, 2 ; V', .7; N4V, 2 ; Mi, 2 ; 7’nr. I. 


Ratometcr: lilean height 

For the iiKPiitli.. 20’!h).'l inehts 

For the lunar period, ending tlic 20th.2I)'920 

For V4 days, ending the 2d (moon south).29‘9.‘{8 

For 13 day:^, ending the Ijtli (moon north). 30026 

Thermometer; Mc.-in heigiit 

er 

For the nioiHn... .39 -OjP 

It’or the lunar period...40-017 

For days, the sun Arpiarius,...40-216 

Ewiporation.. 0*85 in. 

Rain.....2-31 


l^oraioryt Strat/ori!, TMrd Month. 24, 1824. 


R. HOWARD. 
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MAV. 


Articlk T. 

UtANiirh'- ON Si)/iir IJg/ii (uid IJcot. By Bowtll, iV'lA. of 

Oriel <'olle'/c*, Oxford, 

(To llie Editor ol'lhe. Annnh of l^/ii/osojjln/.y 

SIR, Jjoil'-i, l.vJL 

In expliuiatioii of the desijii of ihe present eoinnuniieation, I 
e.onceive it necessary to obsi.'rve in tht; (irst instain-e, that havinii' 
been cn^ag'cd in experiineiits on solar li'.diL^.otd lieat, I liavc' lai<l 
accounts of some of them l)efore tin; lu va! Soeieiy (see reports 
of Royal Society, yb/y/n/.v, Teh. i th^ .f ueeounls, inovover, 

being'conlincd to the mere d('fud (!,(■ (\peiimeiits, I wisli 
through the medium of your jouuud to '.-rH’er some remarks on 
the subject, of a mon; jjceneral nature, and winch mny be consi¬ 
dered as forming’ a sort of introdncAlon to such exjterimental 
researches. « 

If then in taking a brief review (jf tlie prt.sent state of our 
know'ledgo upon this subject, my remarks and statements slmuld 
not be of a nature wholly new', my design as thus explained w ill 
be a sutficient ex('.nse ; and the more so as I could not prucee<l 
to the few experiments here given-without such preliminary 
considerations. 1 am, Sir, your obedient servant, * 

Ik’Bow EJJ.. 


I, (1.) Speaking according to our ordinary setisations, we are 
accustomed* to say that the sun communicates both light and 
New Series, vol. vh. v 
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lieat. Light is transmitted in a way which we term radiation. 
The heat from non-Iuminous hot b#dics is transmitted to a dist¬ 
ance in a way closely analogous ; and to which the same natne 
has been apjdied. In the lirst instance we might suppose that 
the sun sends out two separate emanations, one. of light, and 
another distinct from it, and similar to that of radiant heat from 
a mass ofhot water; and'this, perhaps, was the first view taken 
of the sul)jert, though a coni'used idea of some very close ami 
intimate e.onm'xion subsisting between t’lo solar light and heat 
apju'ars to have ])iev;uled. 

(2.) 'fhis subject, as might n'aturally be cxjiected, ‘.ittracted 
the early notice of experimenters. A very slight examination 
siiliic.ed to show that the rays of solar heat (whatever their 
l^atln•t^ might be) diirered essentiallv in many projierties from 
tliose of leriestrial lu at, wliether radiati'd from luminous or non- 
luminous bodies, M lu-ther then; existed a separate set of 
heating rays distinct fiom tliose of light, and at tlie same time 
dilfering in many rrspecis from rays of tcrn.strial heat; or 
whetlmr these <!iirerenc.es depended on some unknown property 
of the rays of light, was a ipiestion which fu; a long tune 
remained without art\' diieet mvcstigatioii, and on which even 
now, wi‘ have, ]»( rhajis, no v ery ]»ree^^e ideas. 

Among the earliest, ex]i('i‘iim,nts mi the suhjeet, if not actually' 
the lirst, were thos(' of .Mr. Ijoyle, on the ddleieut. degrees of 
heat <’ommuni.cate<l hy tlic snu to bl.iek, white, and red-cohmred 
surfac'cs. These weie e\ien(h'd and e.oidinned in the well- 
known investigation of j)r. h’runkliii, i\c. 

“ iSlr. !)uyh‘ cati.-'ed a targi; Idock oi black marble to I>e 
ground into the form of a sphein al concave speculum, and found 
that the sun’.-v.iays rellei-tod fiom it were far from being too 
powerful I’or his eyes, as would have iieen the ease had it been 
of any other colour;' and although its size wa.s considerahle, yet 
he could not set a piei'c of wood on lire with it; whereas a far 
less speculum of tin; saum Ibrui, made out of xi more reilecling 
suhstancei would presently liavo made it Hume.”—(Boyle on 
Colours, &e.) 

Scluade conceived that tlie sun’s rays of light jnodneed heal, 
not when in nntlioti, but only w hen !<f(>j)pcil hy the inlerjiusilion of 
w//W bodies.-“(Tri at.ise on iNiraiul rire, &.c.) 

Mr. Melville seems to have viewed the matter nearly la the 
same light, and to have cone.civful njhwioji at an opaque surface, 
the cause of excitation of heat from the sun’s rays.—(See Phil. 
Mag. June, l(Slb, a paper by Dr. JMaiis.) 

(3.), fn later linu's, tin; expeiimeuts of Prof. Le.slie, Sir II. 
Davy,•ixc. have.' sutilcieutU'- established the property possessed 
by tii'at einanalion (wlialevcu' il.s nalme may be, whether simple 
or compound) which is derived from the sun, of producing 
greater heat in bodies in jnuportion as their surfaces owing to 
darkness of colour, have the capacity of absorbing' i-ays of light. 
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It has been equally well established by Prof. Leslie, (Jount 
Kumford, kc. that the heat emanating from .a mass of non- 
luminous’hot matter, has no such relation to the colour, though 
a very close^one to the nature and texture of the surface.* 

(4.) The experiments of lt>ir E. Home (Phil. Trans. 1321, 
Part I.) are particularly deserving of attention, as exhibiting 
what might at iirst sight be cousl(h!r(;d an exce])tion to the 
above remarks; a greater eli’ect being produced in some instances 
on a white than on a black siniace. A more attimtice examina¬ 
tion, however, will show us that these expei-iments prove thus 
much, 'fhe heat occasioned by the rays of the sun when 
received directly, or when in sonu! degree init!rc.e])tcd as by thin 
white cloth, on the skin, is greater than that cunmiunicatial lyy 
conduction to the same skin, throiigli a htach c'oiti in contact 
with it, which is itself, in thehrst instance, heated by absorhing 
the rays. 

A white skin is scorched, and a negro’s skin is not, iii ten 
minutes by the direct rays of the sun; that is, as befori:, the 
outer coat of,the white skin allows some of the direct rays to 
pass tlirough and alli'Ct the .sentient siihslaiice hmieatli; 
whereas in tlie < a.se of tlu; black skin, the rays are alisoihed by 
the black surt’aee, and so atl'ect the. sentient parts only as heat 
of tcmperatmi;, 

11 . (o.) .\s to the natm-f; of this healing ctfect, the gri alcsl 
dilho'cnce ol opinion lias htng pievaileil aiming tin* most di.-itin- 
giiished piiilosopliers ; one parlv niaintaiinng the tofallv diiMincI, 
tixistenci! ol'lighi and radiant lu iit. in the ei.eipoiiiid sol,u'beam; 
the other contending lor the ah.solnie identn\’ oi the two ; the 
same prineijile being meicly drmplau d nmh r two diiieient inodi- 
licalions. tSci* Sir W. 1 b-rschel, PlVn. rrans.*! M)t), Part II.; 
Ijcslie on Heal, p. Hid, Ibot, 'riail'- de Hli\si.j!!e, rol. iv. p. 
tiUO, .^c.) 

Without entering upon an exaimn. i'.on o! th,' imoils ol either 
tlieorv, we may ]iroceed to reimnl. ’nal tin- lira oi.^eel, m the 
inductive examination of this subji'el is'lo ascr tain distinctly 
what peculiar jiroperl.ies id' this lie. ding enmn.deid v.;.' c.in tix 
u|nm by wliich its iialino niav lie dolined, and b\ ihr help'd 
which we may be enabled to coirinaic it iviiii other heating 
emanation.s. 

(b.) ,\mong the most (djvnnis properties of the soiar rays, we 
perceive that before advinted to, vi/,. tiial thev produce In-al on 
bodies in proportion to the darknc.'S of (heir cotonr, and md in 
regard t<i the ab.sorptii'e ([mdil.ie.i <d’ the texture id'tin ir .-aii’i.iees 
for the heat from iion-lumiiiotis bodit;,'. fins reialion is.nniier- 
sul, and witboul any exceptions; it i.s lamsi ([ueiiliy om; vhicb 
we can satisfactorily adopt as the lonmlatiou id a ui.-dnudive 
descrii>tion. 

(7.) Wemtiy from thi.s advance to another test, which will 
aUbrd an additional churactcri.stic. It hasbei-n disiinctly shown 

Y 2 
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that all heating emanations from terrestrial bodies whether lumi¬ 
nous or not, ai'Q more or less stopped, or even in some cases 
totally intercepted, by the interposition of a glass screen. Similar 
’ experihients may easily be tried on the solar rays. 

That little or no diminution of etlect is produced on a black¬ 
ened thermometer exposed to the sun, by the interposition of 
glass, has been shown by several experiments. As it is 
remarked by l)e la Roche (lliot, Traite de Phys. vol.iv, p. 011), 
1 have also frecpicntly observed the same thing, taking notice of 
the temperature of the glass, as wtill be subsecpiently seen. Rut 
there is another part of the question which still appears to me to 
want further examination. The sun’s rays produce some lieating 
elFect on surfaces of a light colour. 1 have, therelore, tried 
whether also in this case, and when the texture of the surfae.e 
was very obsorplive lor simph; radiant heat, a glass screen has 
any power to diminish the etlect. 'fw'o theimometers were 
exposed lugetlier to the direct and screened rays, one having its 
bulb coaled with indiau ink ; the other with a thin [laste- of chalk 
and vv.der ; the bulbs w t're tree from contact. If ihci’c existed 
m tlu; solar beam any rays of siu'h a nature that (hey were 
alfecled by the /exiitrr rather than tlie ro/imr ot‘ snrl’ac.es, and 
Were no/ capable ni' passing througli glass, (hey would be alfecled 
by a suvi'ace uf chalk more than one ot‘ indian ink. If they 
formed only a small ]>r(iportinn ot' the A\liole, the tliinmntion, 
when glass was inlerposcd Ik (on; (lie (li< rinomeler, might 

be so small as to be impercep(it)le ; but wi(U (he irliilened sttr- 
I’acc, it wouUl he much more con>t>ieuous. 

(S.) The following are (he results of two se(s of experiments 
conducted oti this }>rinciple; 
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oi'the risings nftlu' two Uimnniiulrrs, uiifi (■\,:m(l Avhtt! 
s<Teeii(.Ml, and this with glns>cs olditii iMMif liiickfU'.s.',, M diflin'ent 
limes, and witlr dillerent ahsoluti' int^-nsitic.s of the sun’s rays ; 
as also wlu’n tlie colours ol ihu bulh> were nnitnally caianged. 
'I'lic nutss of (he biilli A was soniewhui greater than 1) ; the glass 
acquired n(» luait sutiicic'ut (o interle-re ni(h tin* resuhs ; and the 
l)i(;rmom<'tc‘r \vas always plared mi tha( tin* bulbs wen* not mair 
any obp.cl wliicli might radiate heal. Tlu'. teni|)(!raturt:; of (he 
ail all'ccting boili surftin's fsijuaily would (end lo diminish (lui 
ratio, 'I'o its variation, I conceixe, tlie trilHug: ditl'en'iua.' in the 
ratios may fairly be ascribed. 

(It).') Iban-f-, J think, W!' aii; enlitled l(> c.onchide, (hat, there 
do not exist m the solar lieaun in its nai ural slate any ra\ s ol the 
dtscription just alluded to; but that the whole emanation 
e.onsists ol one sui t ot rax s distmmiiNlu d bv i lie 1 wo ('haraelen-.• 
tics oraliecting sid'.stame s with heat in I'lopoition to the ^hirk- 
ol’their colour, and keiie; whollyiluough gA/sx 
without heating it ; and that these same r.ixs w hen I hey iiilringe 
on thi^ eve are eaj‘abh‘ of juodiicmg ihe -.nisal ion of xi'.ion . 
and bv (ht“ absorjilum oi’ sonu', and tin- :• ih xeai o} otlieis, ot 
tlu'ir constituent ])arts, at, ti auf.r .u'lnid. 
phenomena ol colours. 


(11.) d'lie lieatmg I liia't, Mi.i'.ni.iiiis ,in iUimia't !\-!ation i > 
light both in respeci to the substances wiiiebil ton e*-es y, n lioui 
inten'e.ption, audio th.ose by whicli n. is absoilied, and to t-.e 
degree of absorption. It is fi.mnd* to aceompany ibe, raxs ol 
light in tile most constant and inseparable uiamu v: tbrougii 
wba.tevcr substance, and in whatever direct ion it takes its course, 
this is strikingly exeinplilied in one ol Sir W , 1 b-.isclud’s experi¬ 
ments (l^hil. I’rans. ISOO, Xu. Id, JLxjier. 1 1), in which the heat¬ 
ing e fleet, is shown to aceoiupany the of light in ^all I lu'- 

alterations of its course iluough a Newtonian teV’sCo}',e with 
foiir lenses. ' 


Speakimg in ga neral lenn.s, within ordinarx limits, and lor 
light of tJic same colour, xxe may say, that the /uv/Zo/g eflect, 
increases o’l decreases in piaqiorliou to the intensity of illuiuiuat- 



326 Mr. Powell on Solar Iji^ht and Heat, [Ma'y, 

ini»; (i/Tcct. Prof, l.eslie considers the proportion to be precise 
and midcv iatin;^. 

(]2,) Whalevor we su{)pobe tf> be the state in which tl\c heat 
e.vistswvhen it thus inseparably acconi])anles the luminous rays, 
it is (’vidrnt tliat ther(^ nnisl be some |iecnliar cirii umstance in 
liie modi! of its union wliich makes its ('ffecls sensible only under 
seme particular ciiannustatiees ; and under others eiuhnvs it with 
pi'oj.'crlies which heat, in its simple ladiaut state does not possess. 
It cvidenllv (\ists in a slate (ssentially itillevent from that of 
siniole radiant lu at : and we mav in nanu'ral sav, tliat it is never 
develojicd or rendered sensihli; except mulei’sueh circumstances 
as prodnc('at the same time some nmditication or clian^e in the 
li;j,ht it seif. 

( pim eousitlevinj;' all these well established facts, f think, 
insti ad of n.'inix such terms as ‘‘ caloritic rays,” and “ luminous 
rays,” it is much more conibrmable to I’acts, and involv<'s no 
hypothetical l(h’as, to describe the phenomena by the Imnis 
“ rays ni’ lo^Ii/," and the “ Itcoftin^ jn'wrr or piofniii/ ” of those 
rays. 

ill. {13.) 'I'hus far my remarks have been confined to the 
nature! of the heatinj;’ p-ower of the, sun when its rays are, in that 
stale in which they nufitrallt/ are, as c.omiii''; <lirectly from that 
hniiin'arv. In tlie next place we ha\(! to impiiie whetlu'r by any 
iimdiliculinn wliudi thcM- i;ivs nr.iv l»c made lo niKler^o by 
riiif means, w<; can attain to miv lint hi r elneidat ion ofthe nature 
of (Ins heal me, pow t i. 

{] I.'' It lies been .-lewMi bv tin; eNpernnents of M. Uerard 
t i’lol, Triiite d(' I’bvs. ’.'oi. iv, yi. 3(l3, Ike..'), tbat when li;j;ht midcr- 
yoes polarization, the heal iiilT power participates in that eifect. 

It has aho Ix en .sliowiirbv Ilu'same distinguished [iliilosophcr 
(.■^f'e tViot as abo\ e), tliat siinpl.e radiant lieat when nnaecomjia- 
nied by li;.’ht is susceptible, of bein;,^ polarized also. In coii-si- 
deriny llu'sci re^nlts, v.e must be <’arelid not to confound them 
tnoelbei ; iiei'ause simple rays of lieat -are capidile of displaying 
t!u! elb'cts of ])olavvA'tion, and the In aiing etl’cct in the solar 
bi'iun idso obeys tin; same impulse, we must not hastily conclude 
that the sanu! agent e,\i,->tiiig in the s'.uiie form is, therefore, the 
common lu'atiiig jivinciplc ip botli <'ases. 

(1').) 'Ihe hcatiu'.i- power ul‘ the sun is wiill known to be 
capable of being collected in a focus along with the luminous 
rays, both by retle.xion and refraction. By the former means 
.simple radiant heal mav also be concentrated; this circumstance 
again shows a sii/dfarili/, but does not prove an hlttilittj in the 
agent,s* or powers. i 

Ino'ne of>SirA\'. |{erschers exjicriment.s (Phil. Trans. 1800, 
Mo. I.j, Pxper. go), a focus of heat ditferent from that of liglit 
seems to be [uoved. This opinion it is not my diisign at pre¬ 
sent cither to niamlain or controvcit. 1 have only to observe, 
that granting Us truth, it must not be applied as an Argument to 
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show that situplo radiant, heat exists distinctly ni the solar beam; 
or in other words, tliat the svin’s heat is produced by an assent 
identical witli that wliieh emanates tVoni iion-lnminons hot bo¬ 
dies 5 it merely sliows that tin: rcl’ractive and dispersive ju)wer 
which the leys exercises on is capable oi' (’licit ing fiot/i. if a 
certain agent or set a/' rai/s which ]iruduccs the sensation oi' heat, 
hut not that of illmnination ; and bv vo means shows that that 
a^ent exists in a separate roriii wlien the ra\ s of liylit are in 
their direct natural contliliou. 

If the focus oflieat be the same :is that ofli^hf, and the expe¬ 
riment of Sir . Ifersche! (Phil. 'IVans. lS()(i, No. 13, .Pxper. 
15), 20 ) be admitted, where tin' cooci'iitraliou of simph; radiant 
heat by a lens appc'ars To lie proved, lh • same remark apjdies as 
tliat just made with respect to eoneenlrain'n 'ov a. mirror. 

(Ki.) The principal modilication whieli the ^uu’s ravs are 
made to underico, and iVoiu which eonelu^ious i’ela(i\el.o (he 
nature of their heaiiny power luivi' been lirawii, is the analysis 
to which they may besub|eeied bv the pi'ism, 1 ulo any di,-a-u.s- 
sion upon the I'ontne, (‘rti'd points respecinio' these evjieriments, 

I shall abstain from entering. We wdl sujipose it yranted that 
a set, ol iinisibli' heatmy rays are' separated beyond (he visible 
red rays. 3 he exi.'itence ol’such rav^ ni a distinct slate in (ho 
.'’pecirmi\ cannot be coii^nleied as any prool (hat lliev ha\e tliat. 
(hstinr! e'xistence in tin' natural stale (d' the rav-.. It. bv no 
means jirovi.'s iliat any such se.inple In atiiiy ra\s must have come 
liirectly from the sun, and inuc iu'en tiansnntled throiiyh tin' 
ptisin, with ineielv a, elian'.ri' in tin.-'r d.ii t;e; ion, 

I’rom (he ('\|ier!ments abo'.e yiveii, '.m; m'y, in refeirencc (o 
tins point learn thus much ; the direct ia\s aie nof aceompamed 
by any'’ scjiaratc beatiiiy > a*, s v', iiich are eitlu'r .sto[)ped by n'lass, 
or bi'ar a relation to tixtnre more fhan <''!lo:h. It. liiereforc 
bt'conies an important object to tr\’ wlieilur in the pri.smatir; 
beam these Imaliin;' ravs posses.s tJie.-e ^ h n aeteristics or not. 
Wit.h respect i.o ona of tin- < bara''-- ’O.ie-., \i/. i rai.-aui'-sibilil y 
(livouyh yiass, we have no ‘a,roiin-''. ' .i ‘'Uino ti<ai ibe bealim^’ 
piismatir. rays po.ssess it (Vom ibe circuin'daiue oftiieir jiassino- 
lhrou).!;h tlie' prism, bi'cause, when the liylit inijiiniyas upon the 
jirism, we know that it has not any sm h separat*' 1 ays accom[)a- 
nyin;j;it; and of (he nature in- [iroperiies ol’the ravs duriny their 
passage through the [»rism, we are allopy'ther in'tioranl. 

(17.) My object ill unaking these remarks is. mm'ely to attain 
if possilile some clear ideas on the .subject in question ; and t.o 
j>oiut out those parts of it. which aptpear lo me. to want I'urflu'r* 
elucidation ; and to .‘•(weral of w hich' I have attempted to direct 
experimental research. 'flic subject Imi.st alwaivs Vcmani 
per|)lcxcd ami ohscurc .'o long as we dispute about, siich»terms 
as “calorilic rays,'’ “ lumineiis,” or iioinluminons heal,” (kc. 
3.’hc only way of arriving at cleariu'ss (.d" idiais, and thence l)eing 
able to purjjue the iu(|uiry in a batisfaetory manner, is to fix upon 
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some definite criteria t)y wliich the nature of heating agents may 
be distinguished and compared ; and instead of framing theories 
to explain the union of lieat and light in the sun’s beams, to 
describe the nature of the phenomena in conformity to the 
* criterifi above pointed out, as afforded by certain exj.>erimental 
facts. 

It becomes necessary Uj subject to an examinatiun by those 
criteria the stippnsed exterior heating ell’ect of the prismatic 
spectrum ; as well as tin; analogous exterior heat of the cone of 
light formed by a lens, and probably several other phcnoimma, 
before we can obtain from them any further information respect¬ 
ing the nature of the heating power which is so inseparably 
associated with the sun’s light. 

The remarks hitherto made ap[)ly to the subject of so/ar light 
and heat;* but they might l>e extended also to the investigation 
of the relHti(m.s r»f light and heat from tm restrial sources. The 
want of some lived criteria, of delinition must upon consideration 
be felt ecpially in following up this part of the subject as in the 
former; aiul to endeavour to supply that v\ant should be the 
first ijiisiness f)f the exjierimenter. 

Some furtluir observations will probably form the subject of a 
future communication. 


Article U. 

Asfvnitnoiicti/ Obserrafions, 1821 . 

Hy Col. Iloaufov, FHS. 

Bushel/ I lent h, near Slunniorc. 

Latitiuli'.'J7' 44*.'}" North, I.im^itudc tV'ost in tiiiit': I' ytt*9.'}". 


S'. 17' ‘2 4" Xtemi Time at Iltishcy. 

K IS 4.J JMean Time at. tirfcnwirli, 
S 1,'} 4il itU'un Time at Bujhhcy. 

S lo 10 Mean Time at <»reenwicli. 
1‘2 1.0 44 Innncrsion of a Miiall .star. 

I'2 l‘> 01 Jin. .Jupiter'.s 4th .<i.atclHte. 

‘2 21 10 Iiuniersion of a sinallstar. 

{ ‘21 51 Em. .Jupiter’s l.st limb. 

^ } 2‘2 01 Em. Jupiter's 2d liiuh. 
(.louds prewnted the Imniersion of .Inpiter being seen: at the Emersion, the limbs of 
.hijuter, and the Moon, were tremulous. 


.March ‘28, 

Eriersion of .Jupiter’s si 
satellite . . , .'iS . 

;’('ond 

March .‘11, 

Emersion of .Jupiter’s 
slitellite.. 

first 

April 5. 

(Jccultations iij- the nioon^ Sj. 


'1 ■' 

Hi 


/\pril 7. Emersion <if .lupiter'.s first 110 


satellite.j.? 10 


09 15 Mean Time at Btislicy. 

10 .‘}6 Mean Time at (trcenwich. 
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Article III. 

On the Dcco^tijxmii ion of I hr Mrlnlhc Snljihutcs ht/ Ili/Jntxrn 
(ias. liy.I, A. Arlwctlsou. 

Si>{'F. it lids bt'conn; kiH»\vn (liut the fixed alkiiliiw' sulphates 
iiiiiy, by nietins of hydio;^eii ^as, Ik; n!diie.e<l to nietallic sulphu- 
r(;(.s, it was natural to inter that the same method would be 
equally successful with the ditlereut metallic sulphates. This 
consideration induct-d me to nndertakt* a set of experiments by 
the above-mentioned method, in order to eh leriunu! more accu¬ 
rately the nature ot the r'ombination ol sulphur am) m.m^auesc; 
concerning- vvhi(d' chemists ha\e b(;en lout; of opinion that the 
manganese in it is in the state of an oxide; althotigh several 
circumstances, the most impiulant. (>1 wbiedi is its propertv to 
dissolve in acids with the evolution ol sulphuretted hydrogen 
gas, have, led also to the oj>posite sentiment. fhe ( xperiment.s 
whi(;h I am going to relate had at lirst no other ob|ect than to 
determine the nature ol this compound of sulphur and manea.- 
nese ; but the unexpected lesults olitained led afterwards to tin* 
oxperimenis which wilt be related. 

To avoid unneci'ssarv prolixity in the description of the follow¬ 
ing exptaimeius, 1 slmuld state in the, tirsl j)!ac»', that all tin* 
rediu'tions ot whudi I shall lra\i‘ occ/asion to speak, were p'or- 
h.•rmed in precisely tlu' same kind of apparatus, consisting 
merely of a ])iece of barometer tube, of rather diflicultiv fusible 
glass, about the middle td' winch was blown a. small globular 
cavity, into which the substance tlestijied for rerhiciiou was jml. 
I'he hydrogen gas was juepared from yim- and dilute sulphuric 
acid. Tl was dried l>v jaassing it throuch ti/st d muriate of linn, 
Ix'j'ore it. entered the tube. In those eas< -. whese sulphuri-l(eil 
hydrogmi gas was cinphiyed, n was O' i ij Iroin lu- accompanv- 
ing moisture in exactly the same w-.o ,, 

Jlrilitcfio)) of Prini>‘<nlpliitte of Maio^nnrsr tof IIndTtij^rtf (ins. 

In the little apparatus just describ*al a portion ot’pure sulphate 
of manganese was put, w hich, though previously deprived of its 
water, was again lieuted in the ap[varalus till I was certain that 
it retained no moisture ; then the evolution of hvdmgcn t)as was 
set a-going, and when the w hoU: atmospheri<;al air had been, 
drivi nout of the apjiavatus, the salt tyas iieated over an Argand 
spirit-lamj). 'fill the matter heeame rei’rhot, it uiidervient no 
alteration; hut at tlial temptuature ltic salt licgan to Iiccomo 
dark, and at the same time sul[jhmous arid and water came 
over together. When tliis extrication was at an end, and when 
the hydrogen gas passed through unaltered, the reduction was 
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considered as cotiiplcted, and tin.' apparatus wiis allowed to cool, 
still Idled with hydrugeii j^as. The product of this experiment 
was a li<;ht>^reeii powder, which dissolved in muriatic acid, with 
the evolution of sulphuretted hydro!:;en ^as; and the solution 
was rendered only slij^htly turbid by the solutiop of barytes. 
Thus it appears that the salt was completely decomposed: 
l‘-184 gramme of sulphate, ol' manganeso tlius treated lost 
gr. in wciglit, or 4()’b7 percent. In aiud her e\periinent O’ood 
gr. lost ()‘’Jt>o, or d7'.>() ])cr cent. \ third experiment gave a 
loss ol’ T034 gr. from 2'lbo gis. of salt, w hielj amounts to 17'1() 
per cent. The mean of these th»’:ee experinu.uts gives 47'22 for 
the loss of weight sustained by lOU parts of anliydruns snl[>!iute 
of manganese when thus treated. 

It becomes mnv a «pu;s<ioji (»f some dilllcult.y to d(;termiiie 
tire composition oftlu^ substance t.lius oluaiued. Tt is impossible 
fliat it could C{intain tlu' same, ipiantity of sulpbur as tlte salt 
employed (Mn S'), be.eause a (piaulily of suljdiurous acid bad 
made its escape : mu' could it be maugaues(> coin])irK'fl witlt an 
atom of sulphur (IMu S); for on such a supposition the weight 
lost by loo parts of the salt should Jiave lu'cm o'J'O'i, which was 
consith'vably greater than that found by ('xpeviment, I thouglit 
it, therefore, likely that I liad obtained a i) 0 (ly analogous to the 
crocus antimonii ; or that it cwnsisled ol’ a combiiiation oi’sul- 
phuretrtf mangant'Se* and protuvith* ol mangaiu’.vc. 4’!ie simjilest 
pr(»portion in which such a combinatiem can lake ])larc, is one 
atom of sidphnret with a.n atom of protovnic ; and in. ordm to 
obtain sncli a ri-sult from protosiilphatc of rnaii'x.inosc it is 
obvious tJiat ItK) paits ofihe sail must lose IrOlj; or almost thi'; 

loss snsta,in<'d in the preceding experiau'nls ; Ict 2 Mn S' ; 

« 

2Mn S”' - (Mn -p MiiS) n-lOO ; 47-0:). Tin ‘ reasuu of this 

combination may lie thus ('Nphuned, that the siilpludi; of manga¬ 
nese is decomposed by hydrogen gas in such a way that half of 
the salt is‘changed into Mn S ', w hile, the other half loses its 
acid and i( inaius in'‘he stale of protoxide, in orde.r to [U'ove 
the truth oh this ojiinion, it was merely neeessarv to detenniiio 
the rpianlity of sulphur in the reiiinajd body, the quantity of 
manganese being already known I’roui our knowledge of the 
composition of the sail ; and the reniamd(:r wanting to make out 
the conqdete weight must obviously lu; oxvgen. 1 attempted 
first to determine the sidpliur by dissubmg tlie body iu aqua 
regia in order to oxidi/e ilie sulphur, that it might be afterwards 
throwm down by barytes ; but the evolution of sulphuretted 
hyMrogeii gas which Vook place on the uddilion of the acid 
rendered this method abortive. 1 m-xt dissolved the matter iu 
muriatic acid, and made the sii!pbnretle<l livdrogen gas pass 
through a solution ot acetate of lead; but even wiu:n this pro¬ 
cess was followed, I obtained an uncertain and varying jiroduct; 
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use of which was that ilic sulphuret of lead formed Is partly 
rted into sulphate during the drying. 

i, however, the method remained (ddetermining the quan- 
f sulphur by roasting the e.oinpound. A portion of the 
nice in question prepared just before, which 1 shall here- 
call o.tisii/phuret of ///auga/icsr^ was heated to redness in a 
um vessel. The matter took lire*before it became red-hot 
innf, leaving liehiad lirowu oxide ofmannam'se, or oxiduiu 
iiioso-iiKHigiJiiii-uiii. Ihit in ord<‘r to drive oil’the whole of 
ilphur, a long cmitinued roasting was lu'cessary. 

(} gr. of oxisulpluiret L;avi» by Ibis treatment ’ 0 *od 7 gr. of 
1 oxidc! of manganese ; equivalent, to !•')■:?!) per cent . T'he 
ot manganese tlins obtaiiu'd dis'-Milved m niutiatic a<‘.id 
ut any roiilue, and the s-olulion wnsnot leieieti'd turbid 
iriate ol barytes. Xow if the oxisidphiirel. of manganese 

a eoinpoimd of Mn + Mn S‘, tin n 10!) jiarts of li would 

qioiul with !)b'>S parts of iNIn -h Mn-, or browu oxide of 

anese ; :yid (lu‘ resiil!, as is obvious, correspond, \eiy well 
Ins e.aleula t ion. 

anwliile, in <)vder to be e('itain of the aeenrai'.y of these 
usions, I (lionght it necessary to make dirtM't, experiments, 
ier to show till: exisleiiee of jU'otoMile of maugauese in 

r tliis junqiose a portion id’ protosiilpliatc of manganese 
'('dueed bv livdron’en gas, in the wav ali 've described. 

thi.s the apparatus was weiglicd iii on! r to lieteriuiiK* tin; 
nt of the (/xisulpli iret rennuning.’- i\ slretnn of diy 
uretted livdroueti o,is was tlien )>ass< d llnimoji tlu* same 
alus. It was clear lli.il the protoxide ot* manganese, iu 
it was [/lescnt, would by this pvoea -., be eoinevted into 
S'; conseipiently ;i ceitain portion of water would be 
:d, 'fliis accordingly t -ok pl.e •, a/u! with so mncli rapi- 
flnit almost, as soon as the g. entered the ap[);.*iatiis, and 
eany lioat liad been ajipin'd, the wiiOle'inteiior of the small 
globe in wliich the matter lav, was eovr;red wilh'smaU drops 
ter. It. is possihle. that. the. ledindion in this case might be 
nplished without, tlio ujiplical ioHr of any hetif; but to make 
)f the redue.tion, it is expedient to apply tlie. heat of as^iirit- 
till the matter becomes of a low red lieat ; and the ])rocess 
be continm;d as long as any inoislnre makes its appear- 
The ujqiaratus is tlien to lie allowed to i-,ool. Jt is to be * 
led alter the gas witli wbieli it its filled has beenitriveu oil, 
eplaced by common air. ()d)d3 gr. bxisnlphuref Irc'atod in 
way left l'<)22 gr. of suljihuret. T'liis currespomls t.K) 100 
ol’ the former, ami lOOn'id of tlie latter. T his is just the 

Ttie ilitflimitioii of wciglu waik ijuitc the tame as in tlie former cxperinien*. 
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quantity of Mu whicli, according to calculation, should he 

obtained from 100 parts of Mu + Mu S'; for Mu -f- Mu S* : 
2 Mu S' ;: 100 : 109-98. 

The colour ol'oxisulphuret of inangancsc is soniewliata ligliter 
green than that of the protoxide. It remains unaltered thotigh 
exyiosed to the air; and' thus is easily distinguislied from the 
protoxide, which, as is known, spifedily absorbs oxygen, and 
becomes brown. It is easily dislinguisbable likiiwisc from the 
sulpburetof mangan(!so, which has a much daiker green colour, 
and which moreover, when long exposed t(t the air, gradually 
becomes oxidized, and assumes a brown colour. 

The constitnents of 100 parts of oxisidphurot of mangaiu’se 
calculatcfl from the data given above, art; as follows; 


Manganese. 

Sulphur... 

_7()-2t: 

.... 19-.S() 

Oxvtren . .... 

.... 9-ss 


loo-oo 

Sulpiiuret of manganesi'. 


Protoxide of manganesr. 

. do 


loo 


Hcdift lion (>/' o/’ fni Sulj-'lnirt-liril Jlijilrtwcn 

It was of importance aOerthe preceding: exjmrnnents to detcr- 
luine Avhetherany other sulphurel besides Mn S' could l»e‘ formed 
Avhen protoxid^; of maiqoiuese is tnaated with sulphuretted 
hydrogen gas. ! prepartal, th,('refor(i, u portioii of ])roto\idc of 
manganese !.)y reducing the o\ide hv means of hvdrog(;n gas, 
and after the weight oi’tin- ynotoxide had been del('rmined with 
the rerpiisite, precision, it was Inv.ited with snlphuriitted livdrogen 
gas so long as any wyter was formed. I 'roin ()-317 gr. protoxide. 
o{ manganese treat-'d in this wav, I obtained ttaSifJ gr. snljihmat 
ot manganese, or from 1((0 parts (>!' the lurniev o( the 

latter; but Mn : Mn S' ’lOO : 122-19. 'I'ho small excess in 
the ( xpe.rinnaital result [)roceedcd dmditless from this causig 
that the j>roU>xidc could not he. weighed with sutlicicnt rayiidily 
to jirevent. it Irom absorbing a litthi oxygen from the air. 

1 attempted afterwards to reduce jirotosnlphatc of manganese 
by means ot sulphuretted hydrogen yas. 9-899 of aidivdrous 

salt g<fve ()-o2(j of sulplmret of manganese. Now- Mu IS’ : 
Mn S'* :: 0-899 : 0-.j28. I'rom this it sci'in.s to appear tliat 
m-anganese in the dry way cannot combine with more than two 
atoms of suljihur. 
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Exuntiaatiou of the Sufistauct’ formed leheu E rot near Inmate <f 
Manganese is fused in a close. Vessel ivith Sulphur. . 

t 

1. Protocarlioiuite of luangatiesc was intimately mixed witU 
nearly twice; its weight ol* washed (lowers of sulphur, 'file mix¬ 
ture was put into a small njtort blown at the enainelh'i’s lamp, 
which was alterwanls slowly raised to a red heal. When no 
)iiore sulphtirous acid was t;xhaled, and when the soju'dluous 
sul})liur had been volatilized and collected in the beak of the 
reiort, the. mouth of the. retort was stopped with a cork, and the 
tire withdrawn. On cooling, tin' matt, r contaiiu'd in the belly 
of the vessel was taken out. li had liir hglii-.gii ( ii colour iJ^f 
oxisiilphuret of manganese. It dissolved e.i uiunalic acid w’lth 
till' e\olnlion of sul[»hun.‘tted hydrogen gas; Init llie solution 
was considerably ati.ctetl hy muriate of bar\tes. 0-dlSgr. of if 
h ft after btinuu<g O'bLeJ gr, of luoun oxnle of manganese. 
Anothm-portion, weigiiiiig 0-7 i0 gr. A\as dissolved in muriatic 
acid, am! piecipitafed by mmiatv' of barytes. 'I'ln rc wcri' 
obtained O'Odb’gr. of sulphate of liarytes, cipiivalent to O-tIg't) 
j.i’otosnljihate of maiifganese ; eonseipientiv the abovcnieiilioned 
0-4! .S g|-. of sulpluirctted manganese contained t)Mi]o pi otosiil- 
[)hate. of manganese, and tile reinanung O'lOd had giva n tteH/ 
oi brown oxiile,’'' (I’ ltj-! .Mn .Mn S' wenid have given O'ibS.S 
brovvJi oxidi', and tin; same ipiantity of;\ln S'is pro[jorlional to 

VI brown o.xide ; v'.ousetpu iitiy t.be l.iodv under examiuatiou 

seems to be a mivture oi Mn S- with a Miiaiier ipiantifv of Mu 

than in the (aimponnd Mu Mn S'. , 

2. It was probalile lleaf the mipi i fed cenv eosien of the jiroto- 
imbonate oi manganese into Mu S ie Oos expiinnenl, was 
owing" to the process having beci; conda.ied i..e ra.iidly; so 
that the sulphur was distilled avvav ieo- it had .ma to deeum- 

poso 'all the Mn, A new portion of pn/toearbonate- ol manga¬ 
nese and sulphur was, thc-relbre, mi.xed legetln. i, and E xposed to 
a iieat just sutheient to kei.'ji the sul^thur in the state effusion. 
W hen in eonseqneneii of eontinuing this heal for several hours 
it was suppostid that, tlie deeom[)osiiion might completed, the 
heat was augmented so a.s to drive oti tlie e.xeess o( sulphui, and 
the retort was corked and ailowed to cool. In tlie sanu'manner 
as in the former e.xperimeiil, it was found that t)"b22 gr. of (he 
sulphuret of manganese now formed e.onlaiued OSldti of pn.e'.- 
sulphate of manganese, d'ln; ri'inamlng (/•.'S.Sti lelt when Jmint 
of brown oxide of manganese. tt-S.Sb Mn S'due pntpor- 
tional to 0*778 brown ox^de ol’ manganese. Hence it ;ip[u‘iu's 


* Thin i.n f.i .'in »>l)spr\;iti(>n rilready that no ot'nianjfa- 

tip.'.f is fonii«(l wtica sul\)liiirti'ii‘tl iiiiuii^aiiow is hiin i. 
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that in the latter oXpcriiiicnt the sulphuret contained a smaller 
admixture of oxide than in the former. 

3.^ A portion of the suljdiuret of manganese prepared in the 
second experiment was accurately mixed* and fuse*! with its 
own weight of sulphur. ()‘732 gr. of this product contained 
0*031 of protosulphate, of manganese, and 0*701 gr. of tin* 
remaining cpiantity gave when burnt 0*019 gr. of brown oxide of 
manganese. This <juantity dilfers only by 0*004 gr. from the 
calculated cjuantity of oxide which shoiitd have been obtained 
from 0*701 Mn S‘^; so that the* sulphuret of manganese of this 
experiment appcar.sto have been IVee from protoxide. 

-’Vom these experiments it np|)ear.s that when protocarhonate 
of mangj-anese is fu.sod with sulphur in a close vessel, theit; i.s 
always lonued (together with a little ])rotosulphate of jnanga.. 
ne.se) a sulphuret (d'nrangane.se containing mon: or less oxide. 
This is the substance w lucli has been erroneously rlcnominated 
sulphuretted oxide of mangaiujse ; asul the lu'st way to t.)i)tuiu a 
.sulphuret fria; from oxide is to fuse this substance a second time 
with its own weight of .sulphur. 

Sulphuret of or I^Iaso. as v.i.Mfi si:, Jrom 

Siigi/oii:, in Ttaiisi/lvoiua. 

lii connexion with the ])re(;eding experiments, it seems cd' 
importance to diderniiiu* the eor.slitution of suiphuroUt'd man¬ 
ganese prepared by natu.e. 'fliis mimaal, according to the 
analysis of Klajuoth, is compo.'^cd of 


Protovide of manganese. (S2 

Sul|»hur. 11 

C’arUonic acid...,.. o 


93 * 

Klaproth c-onciuded that the manganese Avas in the stale ol 
protoxidw, becaus*^ In; found that when protoxide of manganese 
and sulpliurweia^mv'Iilval together, he, obtainedacompuund similar 
to the ntitv’.ral i-ne as far as external characters were coneiaiied, 
Ibit the iiisuflicieiie.y of such a leason, comiected with tin; cii- 
cunrstauce that, the uiiut-ral», like the artiiicial sulpliure*t of manga¬ 
nese, dissolves in aeids with the (!\olut.ion of sulphuretted 
hydrogen gas, seems to furnish sullicient gromul for suspecting 
the accuracy v)l Klaproth’s opinion. 

0*494 gr. of pulveri'/.ed manganglanse were heated to redness 
on a thin platinum jdale, till they ceased to lose any moi<‘ 
weight. Native sulphuret of mangane.se parts more didicnltly 
witK'its sulphur than what is artiticially prepared. (>n that 
account the rousting must be s(;veral times repeated, because 
the weight is diminished (‘ach lime tho"]JiocCss is repeated. The 


* Ikitrrtgc, Ui. 4‘i. 






1824 .] thu Melallic Su/phuti-i by Jlj/tJrogen Gas. 335 

residual oxidmn inauganoso-inan<;auicmii \v,eigli(:d ()-42d gr. Ii, 
dissolved completely iu murialie acid, and the solution was not 
rendered turbid by miiriub; of barytes, and was Ibund to contain 
no foreign body, except a trace of iron. tl-4b4 jVln 8 " arO pro¬ 


portional with 0'434 IMn -p 2 Mn ; which does not innch exceed 
the ex|)eriniental residt. VV'e may conclude fi»m this experi¬ 
ment that mnnganglanse is a compound of oiu; atom manganese 
will) two atoms suliduir. 'I'liat ihe ji.s:-, {if weight was a little 
greater than it onght to ha\i; l.ietsi w as u necessary consequence 
of th(' [)rotocar])on;u,e f.il ni:ing;?nese nitved wilii the on?, which 
eonid not. lx? Ciuuph h'ly scjxii>{li (l, uofw Ithstamiing every ])ossi- 
hli tau't'. J'.ven v.lien wi' find picct s wiiicli ap|i{ar (piilt^ pure, 
if we heat them in a little glass e ipsule, tin-'' alwaysj hcctmie 
spotted with small ])rowu thuks o| decomposed carbonate. 
3 iu-'St may always be easily perceived if we < \aniinc the matter 
ihrotigh a glass. 


liahn'tluu of Saliiludu of Zii/r (n/ Ii(jas, 

'fhe zine. vitriol emplosas! in tiiesi? exp<‘t'im<.(i(s was pre[)ared 
bv dissolving pine o\ide i-t zinc in distilled .-.uipluiiic acid. 'I'hi' 
salt was modei.iteK iiealed to lemh r it '.nilivdiYnis without 
{{riving oil'any ol'tiie arad. It was ihen treutt-d w ith hvdro'o.ai 
gas exacllv in tile .'aunt? wav as the ]iroto.siilphat(‘ of manganese. 
.At the suiiie t( ni[)ei'atiin.' m winch tliat salt was |■{■d^lced, the 
sulplialt'of zinc, Ix'gan likewise to be decomposed; sulphurous 
acid and wait v were givmi out . and in. a slioit lime tlie reduc- 
tion was e{>mj)le{eil. A bttle betore that peijud, the matter 
swadled n[) and aeijuired e nx.tiou at ‘In .same tinu its temper¬ 
ature augnunited, III con wquetu e of whi( h u sni.'ll poition {)f 
metallic zinc was sublimed, and aliaehed >1 self tit the iijijx r jiart 
o( the apparatus. 

'I'he reduced siibstanei’ was jmKiiul. .u and straw-veilow. 
Wlien treatial willi sulphuretii d bv oeen ga- a > on.siderable 
porti{Ui of water was formei.1. li di- -UMii In mui nil ic <ieid with 
the e\olution ul'.sulpiunetteii hydidgg'ii gas, ti’nd li e 'olulion wans 
not reiulered turbid i;y nniriati: ol' liarvies. lle;iici! it winH 
evidently a mixlnro of sulplmrel, and oxide ofzme. 

4'he loss of wcightdiiring the redin’tion oi'tlie salt was in three 
careful exjieriineiits as I'ollows ; In one expm'iment O-.'jdd gr. iif 
■/ine vitriol left O'bt)."; gr. or .’jtj-l)7 per eenl. In tin- next 
gr. of the salt left 1‘7()S, or ."jM-j:) percent; and in the third 
|■lt)t! gr. (.it salt h it li-tjti l, or .Tifi'lt.’) per eenl. 

The quantity of oxisulj)huri I, here obtained i.-; greater than it 
ouglit to be if the conqxmiul were anialogofis to the oxi.sulphurct 


ofmangane.se; that is to say, Zu -j- Zn 8 '; foi 100 parts ol' 


sulphate vifzinc (?ovrespon{l by ealculation with o'J-ni Zn + Zu 
18 '^, a ipianlii’v which d<‘vialcs considerably from that actually 
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obtained ; and an equally great, if not a greater deviation would 
result if we suppose that the oxide and sulphuret are combined 
in other atomic propoitions. It was observed that a portion of 
the ’/iuc was reduced to (he metallic state; but the quantity 
was so small that the amount of the change vthich it would 
produce cannot come into calculation. Indeed if it were to 
produce any change upon the result, the obvious consequence 
would be to render the loss of weight a little too high; wlierea'. 
in all (he experiments that loss was too small, hroni the expe¬ 
riment it is obvious, that the loss of weight is various in dilferent 
experiments, and that it becomes Ikss when (he (piantity of sail 
operated on is greater. 

These circumstances taken togetlnu* might naturally lead tu 
the opitflon that the sulphate (d’zinc was more or less eompletely 
dr'compost'd in the dilferent processes. I’ut as has Ijeen already 
stated, a portion of tiie iidiu’ed mass uas always dissidvctd in 
muriatic acid, anil (( .-.ti’d witli inuriale ol haivtes, by vvhicli (he 
liquid was ''OiiM’times reiide rt d shulitly opalescent, but not tin- 
Jea>'.v precipitate- e\er fell, llu re miciht, howev (, have bee n 
somt'eirmimstanee whicb occasioned the n^Milt to (.snne out m- 
aecuiule, but in what it e.onsisied i cannot say. 

Meanwhile we may concludf-from tlu; jneeedinu, experiments, 
that, when sulphate of zinc ts treated with hydiotien ga^., tin* salt 
is decomposed m such a way that somewhat more than (he halt 
o it becoiiie.-, sulphuret, and llie ix'inaiiuler oxidi; ol zim-; 
though at tlu' same tone tin- propoitions ol each ot thesi! bodies 
<lo not eorresponO wi^h any afomie numbers; and expennu-nts 
which do nol give eorresiionding results, are not worth the pain., 
of deteimimnn the relati\i' pio[)ortioii-' (.il the constituents 
i.'htaiiied. . *• 

lixfinmtati'ui nj •\(ttn'i' Sul/>!itnii o/' Zn/r, i>t' /♦Av/dr. 

I eiuploveil (of this analysis n |unlioii o! a laign pnci-ofer\s- 
tidlized \ellow transparent bhaide, as the pure.st \aiiely of that 
mineral met with imnatme. 

u, nr. ol pulverized blendi- v\er<- dioo.sled with an aipia 

legia, which liad Ix-eii previous!v gi'iitly w.ii med, so that it ha*gaii 
to give out eldoviiie ga^.'' , W lien the residual mass, coagulated 
into a lumj), seemed to bi- no longi-r actinl on by llu! acid, it was 
sejiarated and washed. Drii d on the stove in a platinum dish, 
it wi'ighed or. IJeiiie healcil to redness in a e.iiuilile 

niiich stiipliiii was (liivi.ii oil, but a [loilioii remained which was 
sulphuret of zmc. It vva,sdissolvi-d in iujua regia, without iiny 
iVsidix-, and the diluted b .iling-liot solution was precipitaled by 

* I li!i\c Couiul dutt this i> du- lust Mihoit wliicli ran he cniplnyrd; for vvlien we 
dis.solve blende in nitrie ueiil or in an aqua rc«ia in which no chlorine exists, as when a 
dilute nitric ticid is einjdoyed, there is always iliscngaged at lir'i a little sulphuretted 
hydroffen oas whicli may he made evident by hoUlini' ii pajtcr dipped in solution of lead 
over the moiitli of the vessti. 





1824.] the MetaUic Sulphuten btf Jfi/d/vgeu (Uis, 

carbonate of potasli. As soon as in conseqaenci' uf iho (conti¬ 
nued application of heat, all excess of carbonic acid nas driven 
ort'. 4lie precipitate was collected on the filter and washed. 
After being heated to redness, tliero remained 0‘14<) gr. o\id(‘ 
of'/inc equivalent t(v()'l 17 gr. of metallic zinc. The lemaiudei 
of the 0‘398 or 0*27(), llierefove, was sidplmr. 

I). The sulphuric acid formed by thy first digestion in acpia 
regia was precipitated by muriate of barytes. There were 
obtained 2‘2<S.S grs, of sulpliale of barytes, equivalent to b-7'Sb 
btilpliuric acid, or O'olti sulphur. 

c. The residual li(juid was mjxed boiling-hot with carbonate 
of potash, taking the aecessury inceaulious tb.at, none of it was 
lost in consequence of the rlb i veseem e, \\ lu ii no more ear 
huuic acid was disengaged, the caibouale of/.Inc ^\;!s eoilected 
on the filter and Avashed. W hen heated to icdm ss, it I'.'l't l-ol 1 
gr. of zinc oxide, and, excejiL a trace (tf iron, it did nut appear 
tii contain any otlu . siib^tanci; ins(ibni,,a ; !-;}ll oxide is etjui- 
valent to TOo metallic zinc., 'finis it api'ii ars that I'Too Idende 
contain 

/inc, u. ., ... n- n 7 

d... loot) 


i-iti; 

Suipliur (I .. <)■ J/1) 

//..... o-bit: 


t 

[•/ob 

t)r in lot) paii.. ; 

/nic.*.I I 

Suipliur .. , . ^ , ''baii) 

This is two atoms oj'si\l[jbnr i-. i-. .ii.eu oi' /inc. iot'’/n • 2 S 
btebi : .libOD. 

Si(ll)hi//(> <‘j t'e/yoA'. 

1. 0’()3!.) gramme of purt‘ crvstalb/Vd sulpiiate o(‘cobalt ; Im! 
previously freed from water liv heal, were treated in I lie way 
already described, with liydroyeii gas. At a. Ingli teiii|i( rat in e 
the salt was easily ami rapiiliv dceoiuposed ; sulphuruiis acid and 
Avater were formed ; and a darb grey coluaiiig ^!a^s remained, 
which Avi'ighcd 0o>l.) gr. In a subsiMpieul experiiueut, thy. 
Weight remaining from ()‘77'J gr. of the salt* was !)• i 1,2 gr.*, 'i'lie 
substance tlius oiilamed di.ssolved in a gival iiiea.suK- in luiii'ialic 
acid, without the extrication of any gas. When tin* mass was 
heated, it Avas attacked a little more by the acid, and a little 
sulphuretted .hydrogen gas Avas diseiieaLied. 'I he midissolycd 
Naiv iierieSj vol. vii. z 
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rtsiihie Vvheu heated gave out sidpliur, and oxide of col)all 
leumined. 

2. 0’370 gr. of this reduced sui)sl:iiico, treated with sulphu¬ 
retted hydrogen gas, gave out water, and tiie weight at the 
ooneUisieu of the process was 0'440 gr. Iii a suhse([uent expe¬ 
riment the wei<ght waas increased from ()'‘224 to ()-‘2(il gr. The 
number {)’440 corresponds with ll(i-()d to the 100 parts, ami 
the mnnluM'(t'‘2Gl with 117'04. 4’he water obtained in this pro¬ 
cess, together with what was said above of the presence of 
sulphur, shows us that the sulphate of t'ubalt decomposed by 
hydrogen gas becomes likeuiseeiii oxisulphuret, 

4’he. residue per cent, when tin; salt is la'ducetl, amounts in tin; 
lirst e\))eriment to -Ijo’Oi); and in the second to 63‘24 ; or at a 


medium^to b;h(j2 : but ‘2 C‘o S : Co -f Co tS' ;; iOO : 53\')d. 
I’rom this we may conclude, tliat sul[)hate of cobalt is decoin- 
])os('.d by hydrog(.'U gas in the same way as ))rotosu[phate of 
manganese. ; or lliat one-half of lln* salt is coiua.a ted into oxitle, 
and the other hall into suljiliuret. 'I'he exjua iments w ith sulpim- 
rettfd hydrogen gas ought to have corr( "ponded with the toro 


gT)ing residt ; but tins is not the case; ten’ the weight <>f (!o 4 
Co S' : 2 (.‘o S’ lOO ; l0i)-7 ; consisjiicnllv from !t)0 parts of 
tile oxisnIphuieL I should have obtained lOM-7 of snipliurel, 
whereas in the experiments 1 >_;ot U". nimdi as 1 17*04 ; but I have 
good n-asvUis for pvesmniO'.i; tlial 1 Ins <'\pei in)enl h>rme(l a snl- 
phnret eoiiiaining niiiii'sulphur than Co S . Sima; the oohali 
pvriles (rom IIidoari'iVlIan, ‘.u'eordin'.;' to ilisniger's analvsis,' 
c.onsists i.feoljalt nniti'd to three atoms oi'snlphur. 4'he imuibei' 
I 17*04 agrees nearly with ('o S' 4 Co S . 

f *• 

Sniph'jfr i>f :\ tckcl. 

A portion of pun; oxalalii of nichel (obtained aeeordimg to 
l/.mgier’s method, by adding oxalic- acid to a solution ot nickel 
not free from cobalt in ammonia) was Iieatetl in a siiial) retort 
till it, was decoiifposi'd,. Tlie n'.'-idmil metallic nickel w:i< 
ilissohed bi dilute sulpluuic acid, and evaporated fill it yielded 

o gr. of crvstalh/ed jiuipliale of nickel fn'ed from moisiuii' 
1)\* e\\»osure lo heal,4 were ireali.al with hydrogen gas. 'riib 
salt was dec(uU])os('d as (’a^ily and spe.edilv as tin; precr'fling 
salts. At Ihst sulphurous acid and water were evulvi.d, hut at 
last, the gas uliieii came over liad the odour of sulphuretted 
hydrogen. Alter an hour, even this odour ctuised, and the 
appai*itus was allowod to cool. 4'he residue of this expi'rimeiit 
weighed 0*4!) gr. and was a jialc-yelluw cohering mass, which 



♦ Attuindl. i Cvsik, Kcini, <Xc. iii JIG. 

4 This imist l)e done v\ith caulion, bwaiise the salt bcj;ins to he dcconi 2 u>"i,'tl at a 
vtierry-red heat. 
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here and there seemed to have undergone a commencement, of 
fusion. It was brittle, a)ul easily reduced to a powder, wliidi, 
when nibbed against a hard body, gave a whitish-yellow metallic 
streak ; and was attracted rather strongly by the magnet. It 
dissolved in mtric a^id, leaving a lesidue of sulphur. Hy con¬ 
centrated muriatic aciil, it was slowly attacked, with the (“volu¬ 
tion ol'sul[)huretted hyilrogi'ii gas ; hii^ in dilute muriatic acid it 
did not seem to dissolve evaui wln.'ii the action of tin* acid was 
assisted by heat. 

'1 he product, of this expevinu.ut c.ouhl not he an o.xisuljihuret, 
hecaust; it is well known that the oxide of nickel is reduced to 
the metallic state liy hydrogen gas. 1 must have obtained a 
sulphuret which contained less tliau two alums oi‘siilpluir, as 
the decomposition of the. sulphafi' ot uick. ! was aUended with 
the evolution of both sul[)Iuii(>us aciil .nu! sulplmre; u d 1*\ drogeu 
gas. It is to he presumed that tlu“ sattli).-.t v>iie atom of sulphur, 
so that the sulphuret of nickel olilaim d was a compoutul of (uic 
atom of each of its elements, i^et us see how this supposition 
corresponds with the e.vp(’iiiueat. hoi.) gr, of sulphate of 
nickel left a residue of gr. fliis eouespond.^- with dS-gS 

from the hutulr«“d ]>arts ; but the weight ol' A i S ’ : .\ i S : : 10(1 ; 
•18*-M. From this it is c\i<hiit that the sulpluuel obtained was 

1 S. 1 ougbl to me’iiiioii lik(v,Mse that the n duetion of the 
sulphate <»f nickel should e.ol lak(.‘ pl'.ice in (oo high a tempcia- 
turo ; for in llial. ('.ase. llm sulphmel oC mekcl uudls into liim[)s, 
in consecpu’uci; ol w hich an addit umaI p's t jrai oi sulphur is di'-si- 
pated, and tiui loss ()f wngiit luni.' oiu too liigii. I obtained in 
an experiment made in thi.s \vay ii >m snljiiedc ■)!'nickel a 

residue of O'dld ; vet aceiu’diiig to the ^»i(‘eedmu,caleulaiion, it 
ought to weigh (l.dd. I>ul I eamiot willi d imiY aiiirm that 
this additional loss of w'eight is owing 'C.eh, l.> the escape ol 
sulphur; for at the time wlicn ’he uiattci meii-, ii the ce.s wdoeh 
e.scapcs bo set on tire, it. Imrus we'i ijivini. t gicen tlanic. 
I^roni this it seems iiol unhkt K Ilia! i '.eu sou',t;.d ;he nickel llies 
oti’us well as of th(.“ sulphur. 

iiiow wislied to know in what, respct.'ls this lowei' comhiuatioi! 

of sulpliur w ith nickel ditt'ere.d from I iS'. A [mrliou of this 
second Compound, tluirefore, w as prejiared by passing suljiliuit'i • 
ted hvdrogeu over red-hot oxide of nickel. I'lStj gr. ot nickel 
oxide gave F-ldS gr. of sulpluiiet of nickel, which deviates very 

little from the quanlily wlfu h* ought by caltaihiliou 

have been obtained; for tlu' W’oight of Ni : Nj S’;: MSti : 
Fill, 'fhis combination of nickel and sulphur was [niiveniieiit. 
Its colour was a somewhat durker-grey tlum that ot the oxide. 
It was not in tlie least attracted by the imignel. It could not be 

/ 2 
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I'lised even when exposed to a lii'^her temperature than was 
necessary to fuse N i‘ S. Thus the two sulpliurcts dider in several 
respects from caeli other. 

AnaCysh of naliv.e Snlphnrcl of -Nickal, oi', llie Mineral called 

]Jair I*//rites. 

Klaproth, ■fv'ho aualyy/Ml this mineral, found it to consist oC 
nKitallic nickel mixed with a little cohali and arseni<j; and this 
conclusion was considen-d as c<>rrcct tdl Prof. Jicrzelius, a few 
years a;:^o, in consecpieuco of a s(!t ol' experiiiients on it by the 
blow|>ipe, concluded that hair pyrites was not metallic nickel, 
hut sul[jhuret of nickel ; hut as no analysis of it, so tar as 1 knf)W, 
has yet hec.'n made, 1 conea;ived that the undertakin<^should not 
he neglc,cted, especially as Ihof. Jler/.edi\is had llio ^'oodness to 
presold, me for the ])ui [)ose with a \'c)y beautiful piece of that 
rare mineral. 

< 1 . 0•‘2•2‘J t;r, of needles of hair pyrite s freed as much as possi¬ 
ble from the small iVaejments of tjuartz with wliichi they were 
miv('d, were diii'f sted in atpia lec.ia, as lone' as any thing' wan- 
(lissohed, fhe solution, togethe'r with a smalt jau'tiou ot sul¬ 
phur sw nmniieg upon t im smfaee, v\'.is decanted oif, tin; (peart’/, 
grains lyiue; at the bottom of tin; ilask. Thesr; grains, wlieii 
washed and heated to rediie.'-s, weighed ()•()(>(> nr. 'I'iu; nndis- 
solved sulpluir ^vas likewise separatrai. It Wi,:ighed, atlei' heing 
washed and. di ied, it'')0’2 gi-. 

1). 'I'lm solution in aipi.'i ri gi:i. was pu-eipitatcd hy muvl:de (d 
barytes, and the. s’ Ipliuti' of h’arvtes obtaineal ht mg e.ollected ou 
the tiltt'i’-and eduh’iiraied, weiglu d, :dt.i;r heang heated to red¬ 
ness, (ebJl ;;r. (’oniamiiig 0*1 S snl[)iiui ic inatl, oi’ Odh’i sulphui’, 

<. ’file j’esidiial lepud^ !’,.is J'reed troni barytes hy snl[)hani 
acid, and then prtcipit;ded Ijy e;ui.-;tie. jiolasli. 'I'he hydrate oi 
nickel containing |.'ofash Wiis eollected on .t filler, and waslual 
■willi Jiol. wai.er, till the lupnd whiefi passed through e.eused t'> 
leave any residue, wlu-u e\apoial(;d to dryness. It look several 
days to itecomph.sh this, lleing then dned ioul )io;d(.‘d to rtai- 
ness, it was oxide of niekel, and weighed ()'17(jgr. eipiivalent. to 
O'lo!) gr. (if metallie. niekel. 

A portion oi' thi.s oxide of niekel was dissolved in muriatic 
acid, and the solution was supersaturated w ith caustic ammonia. 
13y this means the precipitate which appeared at first w'as dis¬ 
solved, with tile ex(’(’ptiun ol'a lew inconsiderable docks, which 
being examined before the lilowpipe W'l'i’i* found to be alumina 
mi.vcal with o\i(h' of iron, 'flie.'e Hocks without doubtowc tlieir 
origiii to the stony matter aecompanying tin* l/air pyrites. I’roiii 
the ammui'i’.u’-al solution the oxide of niekel was preeipitated 
bv^ craustic potash, 'i’he re’sidnal li([uld was colourless, ljutwheu 
it was evaporated to dryness, and again redissolved in wat(!r, 
there veniaiucd a 1>rowm powder, whieii gave a blue <glass with 
borax, and conscipienlly w as u.xide of cobLdt j but-the (piaiitiiy 



I 
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uas so small tliat if cannot ))(• csjimatod. .Wljcllicr fills culialf, 
()ri'j;ina<cd from fht; maf.rix, or wlicfluM' it wa.s really a oonstiUi- 
(.nt of hair-jiyritcs, canuol Ix'(leiennincil. The sccijuti conjec¬ 
ture is not, improbj|it)hy as ajl other nickel-niiacrals ecTnlaiii 
co’nalt. * 

Another solut.ion (h* tlie oxide of nickel in mu^ialii'. acid was 
niixotl with the liquid teiuaiihii;;' afti r tile, precipitation with 
c tusfic potash in r. 'riieit a. eiirrent. of suljilniretted hvdro<j;en 
lyis was passed tiirou'.;h this liipiid after it had been mixed M’ilh 
a slight excess of niiiriatie, a'aij. No piecipiiate h'lf but the 
li([iud assumed a tint of veliow indicatin',:; flu. piesence id’a trac,e 
of arsenic. If we subtract, the ('•()>><; 'o-. of ijuail/, 1‘roiu the 
0’222 ”1'. of hair pyrites, suhjccied to aiiatv as, ther>, wijlj’ema,iu 
(I'k'lh' ^r, Avhi(',h is eomposed of * 


Snlphui' It .!)'(Ut 

A.. 


d'o; I („ ;; {-‘Jo 

Nickel .(t td-do 


fes-ti! 


/\n atom of mckei vvi-e^hs and 1 o atoin,-. of snijdiur 

h)2-:'52 ; hut Td'kdl : hd-;:-' d )'d.; rj. Tims if appears 
that hair pvrite-^ is a. conqiound of oni' aloin of niekel ami two 
atoms of sulphur, li is not in - lie lia>f airectc'd ky the mayiiet. 




A deti^rminate jiortion of pure piotvi^djihale »t,f iion. which, 
iiad jirevieiuslv, by the eautiou-; appl e Oois d’ hi'al, hetui 
di'prived of its watei, was f:'eat>‘d wilh iopMi yas. ,'j;dfc 

e.xiiibited the \erv same ai'ja m ne. mplmti- d'mekei muh']: 

flic same lurcumstanei's. Sidpliie. ai hi and '' '.d' r hr.sf eaiiu; 
over, and at last, sulpiiuiotted hvdi-o;,;eii ya,--..*' \\ h. i die process 
was concluded there remained a, darf-y.s v ayylutim^fed pulve¬ 
rulent matter, \\hieh ^\ as stronelv allieeted by the ina;.qi('t, and 
dissolveil ni muriatic -ac'd witii llu»e\oliition ol >ulphurc(lcd 
hvdroycu yas. 'I’lie sohiliou was net altered iiv miniate of 


i/iirvtes. (JnS.dS yr. of anli vilroim sulphate of iron, ya\e O-d!)!) yr. 
ol’thc new' suhstauee ; (l•d,d./■ yr.of (his new product wen'trealed 
sulphuretted liydroyen yas. d'he wei;yiit was increased to 
d'd74 yv.; but not the .smallest ])orli.'iii of wadt;r was forincul, 
>siu)\vin”- that suljihate of iron is chaiiyed Sy hydroyen 'pN into 
a substance wlfudi lontains no oxn "( is. . 

The expei'inu'od 'u;th th-' liwineyo'- * v.,! o'pMC'd on 

I’^'12 yr. of sulphate of‘ii-v..ii, and the roiduai ina! ier airioiiuhal 
to yr. Tlie re.sidue in file hrsl, exjierinuiil was dd 

caait, and inilie second 17-dd : tlie meano 


) per 

ifwhieh is l(i-7 !, The 
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weight of Fc S’ : Fo S 100 : 4(r8*2. T luul thus obtained a 
compound of an ecpiai number of atoms of iron and sulphur; 


as the compound, which we ha ve hitherto caRed sulphurct of iron 
at minimo. The increase of weight in the experiment with 
suljjhuretlcd hydrogaai gas was too great to induce us to admit 
that the protiuct was Fe S’; for the weight of Fe, vS : Fe S' 
('•tit!? : O’-loO ; whcr( as tlie c\[)eri)n(“i;t gave 0’474. But it is 
ku(»wn from Prof. Siidiiieyci’s ( xpcrimeiils,'- that whatwecoiu- 
nionly call snlphuret ol‘ iron in mini an t—a substance whicli may 
bo prejiared artihcially, and exists also as a natural production 
known under the name of magnetic lyvntes, is not Fe 8“; but a 
compound which may be represeutial by the formula Fe S* H- 
I'c S', so that it c<)nlains more sulphur than I’e S '. The con¬ 
stituents percent., of magnetic, pyrites arc : 


Iron .... 

Sulphur. ....40‘l.o 


lou-oo 


Jn my experiment, O'dtii be S were operated U])on, wliicli 
contain ()’'2So iron; llie sulpliuretted h\(^h<*gen g‘as angniented 
the weight to <)'474. 'fins new compound of course eontaiiis 
0-‘2S4 irt.m undO'lbl sul[)lMir, or in 100 parts, o\yi iron and !(Vi5 
snlplmr. 'I’hus (be snlpburettefi bydrogcu bad furnished the 
cpiantity ol‘ .sui[)b:ir re({ui.silc to <!onv( rl, b'e S into magnetic 
pyrite-'. 

Sif/i'^iilpluilc of Iron. 

1’his sail, is (vbtained, as is known, wlien a smaller cpiautitv ('I 
caustic potash is aildcd to a solution ot jiersulj»hat(; of iron tiiaii 
is requisite to separate the, whole of the iron. Ah it contains 
only one atom acid uniti'd to t wo a.U>nis of the basis, I e\])ected 
(hat the l,;vdrog(m gas would liavt* converted it into J'e'- S. Hut 
contrary to expectation, sulpliurous acid and ,sulphuretted hydi'o- 
gen were d,isengaged during its reduction 0‘7()!) gr. jnepared iii 
the above (lesciibed way, and fria tVom water, lelL ior residue 
b‘42'2 gr. But a long tii-a; elapsed before the sulphuretted 
hydrogen gas e.eased to c(uue over, although the mass was kept 
in a full red hea.t. 4’be inatfer was in appearance similar to 
metallic, iron, such as it i.^ formed when the oxide is reduced iiy 
hydrogen gas. It. wa.-. aelecl on -almost, as strongly liy the m-a.g- 
net as tlral, and was semimalle-ablc, but it dissolved in muriatic 
ai’-id witli the evolutio.o of sulphuretted liydrogen. 4’he ipuintity 
ol’l.hp' reduced body, comjjaved w ith tliat of the salt employeiJ, 
sliows that tile product wa.', a. comjjuund of four atoms iron with 
a,n atom of sulphe.r, c; tbui the s'.iit losi hall’ofits snlpliur, toge- 


* OillH-U’' y\tUi, will, lyii. 
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(her ;ill i(,s oxyp;en; for the: weipht of ‘J Fe S : I'o '’S ;; 
()-70f) : 0‘42(). The lesidnc ia llu; experiment, was only a very 
little higher, or ()-422. 

lhas to thp' sulpUiu'et.'^ i){'ii>e)a iilicadv haoun^ ^i/,, |-\; ;ind 
i’(' S', wv can now add I’e S and i'e' S ; and pr(joahl'\ (iuii, 
serii.'s will ])(.'still furl Iter iaciia.^ecl wjtli 1\- S ; so that it will 
he possible to exlabil a s'ilj)li;!i(! oi aon, so eoastitated (bat the 
aiaaber of atoms oftiu; acid siiali be eejaal (u thosr ed’tlu' Isasi-. 

Sr 'nliii' e (If ! A’d/l. 

' » ■ 

llif suO I' '.(•;[ Ire ;i\diop• ‘.^as i'lK'dity, and 

-idjthias'es wa'^ i.i-; a 1-,j In'^idplMnrfti'fl 

i.\dj'og(!a. 1 iio jii’iHOii’l a . ; -'nijiliiii'i'l 

;!!ul ait'tajlic I'-ai!, wlmdi, (o'.'aid^ iboi i'.d ilu had 

im:lteKl togethe r ia sin-.'il iadls, n liic ii n < re e j late mahealilo. ()a 
lh(‘ fii'hi<ioi( oi the mass ai aitiie. a.ei'i, a <'o!is,{|fiable i)o!(:o)i ot 
■>iil[)hur was disea'^ay<'d. 1‘ylli y)'. el si;ip!i;!ii’ o) lead po • 
\ ionsly expos( d to a, red heal, h'fj (or ;i I'esidae yt. I Icia e 

i{ appears dial a litlle moi'" lhaii hall'oC (he sail is cointilid 
into aielal, add (he reinaiiaier into sidphurel ot'lead; loi (he 

weight ol‘2 Fb S ; Fb -{- Fl» S ;; 1-'Jd 1 : b'‘!).VJ. 

\\ hetiier ia a. hiu'her leaipei al are livdrosra y.i.s eaiiriol ebaa'..y; 
the w'liole sulpliali: ofii'ad into meta.i, was ao( (rad ; 1ml. il is 
less jirobable, as \Mi see bv nei.lhier’s e\pei jmeiiidnl d’ 
sulphate oT lead lie mixed wilh elnre'si! pov- dei, and bc.devl m 

a liess-iiia e'l'iicible m'eu !o wiiiieaess. diei'- al'aavs uniai;'. a 

aaxtme ol' luelalbc. and .'-uliduaetled h ad. 


d'lie 


’,edal^■ I'xoeianents were hied abo, w oli snlpiinh ,-, ef 


: . 


eoppcjr. bismuth, tin, and aulau iov ;• but notii; oj'lhesc iiial.-; 
pave aiiv very leiuarkable r,''’..hs. '! b,. e, j p; r ,;!!<( le' mniii 

satis were reduced to pare laelai'. F'.- h't 'sili pas. iijeialbr 

tia still mixed w idi some .^m! -.'e,.'. i, me !;o!,i d.' ■..jif. 

was t)ij(;in)ed a lejuba id ■ • di ■ wobi 

autauoav. 


• ’ i 1 p i) m t 

* t- 


A K I K . 1 , 1 . Ft . 


.1/.' , I//e/'/^/s e/s(), Mnu rnh. i>v \ up. .'I'Twetbson.! 
i'l/‘/r(i;niiJt Ff'e/,',' d/i/d/o. 

DeiiiM; a miaeralopieal jourm y in »\'eiinland o'ui .'ii;:, the 
summer oC It'd!), Frol', (nu/iuin;. nut uidi a panu.'t nmnaal ia 
the lime (piarry ol’ l\i;e‘d'i, m the aeediboiii Iti'O'! (P Flii!-p'tad, 

* An>'.. tv'’ y .’ea,,., Isse 

7 Tr.ta..l;ttc.''i*ri-(iiii tin, Konjl. W'. j! !.,'j , .V,.,(i'oiiivn-H.,JH'!iry i' f.'i-IsA' p.is?. 
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Avliicli ill Us external, characters bore a strong' reseiublanee to 
the ciunaiiKni stcjiie of Ceylon ; aiul he aflerwards, by a eompa- 
vativ{' set of e\|)('riinen{s before the blowpipe, satislied himself 
that the I wo minerals jiossesstal vpry similai;, characters. I hope 
by tin; fullowinj^ analytical experiments to be abh^^to show tliat 
this mineral comes very lu'ar cinnamon slime even in its chemi¬ 
cal composilion. 

By {•(aiccmtraird mniiatic. acid, tlie stone is not in the least 
act(;(! upon, at. h;ast not wliile cohl, excepting- I hat the few 
allaclicd frap;ment.s of calearcons matter are uraduallv dissolved. 

I'o^t) p;ramme ol’ the mineral pnrifi('d in tiiis Avay, and nfter- 
waixls reduced to a (in.e powdt'r, wore heatcil with three times its 
weiclit, (d' caihonate of potash. 3 lie fusetl mass was 

dissolved ill muriatie aeid, 'fheo' I'emuim d a quantity of silica, 
which, afti'r Iminii heated to redness, wa'iti'ln'd tl'bio t^'r. (//). 

'file muriatii' solution wars preeipitafed willi caustic ammonia 
with till' usual precautions to priwent the alumina from hein^- 
a^ain dissolved ; and the precipitate wliieli evidently contained 
iroi. Was collected mi a filter, and wa.-.hed with hot waiter. It 
was aLfain <Iissolved in muriatic aeid, and supersaturated with 
(amstfc potasli ; hy which the pK'cijiitato whicli fell at tirst ivas 
a'j,'ain n dissohad, with the excaqition of a litlli' oxide of iron, 
which, after exqxi^ure to a red hi-at, wccylu'cl O-Oti? Ci'r. Beiii'j; 
a^ain di- sohed in miirialic. acid, it was Joiind to eamtaiii 0*1)07 
cr. of silica.\/0 ; cons( oucitlv the w ei'iht ot flu* oxide of iron wars 
O'Oti o-r. (, }. 

I'l'ion the alkaline sdlnlion, the alumina was si'parated hy 
muriatic acid and caihomite oi' ammonia. Its wei'^iil, ufler 
exposure to a led lieal, was 0*;j‘Jl; hut wlieii dissolved in 
sulphuric acid, . ir left 0*b07 ^r. of silica, (i/); so I bat the true 
weiyht ef the ahimin.i isO*;)I-i ((>). 

From (he liquid wiiich had been treated w ith caustic ammonia, 
and Avliich liad bee n a'jain reiidcied neutral by a. few dixqis of 
nmriatic acid, tin; lime was jireeipit.atcd bv oxalate of‘ammonia. 
'I'he oxalate of lunc’obtaiiK (I was well \i a.shed with warm water, 
dried, heated to redness mixed witli a little liquid curbonate of 
ammonia, and heated |^•t.‘n♦lY till all the ammonia was di.seniyaned. 
'I he earboiiate oi‘ liim,' obtivned in ibis way amounted to 0‘1)2() 
yr. eipiivairnt, to 0-,7lS yr. of pure lime (/'). 

'111!' liquid thus liei.rl from lime v,a^ mixed with a snfhcient 
quantity of ciirboiiafe ot jiotasb, and evaporated to dryness, 'flie 
, rliy residin' wlmn di^.-^olvcd in water leit a substance, which, 
after heiny cxjioscrl (o a rerl heat, weighed O’OOb o*r. and which 
fiosses.'tcd (he chara.(M.ers of oxide of nianganese mixed v/ith a 
lit lie. n'HoiU'iia (y). 

A fietenniiiat.e (pumtit v of I he miiirrai in (;oarse jiowdcr was 
exposed to a led lu at in a [datiuiuii cmeiblc; but lost no 
w eiyht. 
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Thus tlu; constituents of <ho luiiicral luiyc i)ccu found t(^ be ; 
Silica (r/).. 0-()2-") 

(/)),. 0 007 


{,1)., ()-007. 


iVr t 011. 

• 


t)'b‘2!» 

or a t ■H7 containing oxygen 

~ 2l-0i) 

Alumina . 

()-:il i 

2ti*.)/ 


Lime. 



= 

Oxide of iron .... 
Mtmganese with 

()•{)( io 

d.-ub 

l-2() 

magnesia....... 

D-tHai 




I t- 


pcrrci^e fn<ni tliis jablo liiii) ti' ■ "wex .! oi' tin' silica is 
cf[ual t.o tlnil. in tin basrs. buitln i\ I hat ihi- aiutijiiia aiul lime 
have llu; saiiir. (|ii;mt'tv ()fo\y'j,cn, nm! (■■ai'!i (1^(11 I lines as much 
as the oxide of inm. Thus (he formuia exhibit me; the constitu¬ 
tion of (he minenil is !'S 4 SA S -} Hi'. S. 

Klaproth’s aiialy.-^is (d’cinnamon .>tone from (’cv'on •'ave ' 

Sihea.. ..Il.S-Si) 

Alumina.2!-20 

l-ime. 2>l-2b 

()\lde of iion. (i-b!) 

1 iO^:^.. . .. 2‘2*> 

](H) ()() 

Tliat re.^iili <io' s not di".-.,,!'' i'ar t’roni mine ; iiut as far as 
r(''j;ards the smalh'sl lieyredicut, osnh' of i, iii. the eonsiilerahle 
excess o( it. oci'a 'ioii^ (j•il((.'. a dideteni tormul-i. It Ihtoiiii.’s I’ S 
-h ■] C b 4- f> A J:''. It !s pv,.>Nil)h‘1 hat Klaproth imdi riate.s ])olh 
file lime and the alumina, beeaii.-e i*e n) paratt'd (he ionner by 
<'ul'bon'at(' of siaia, and the iatn-r I'rom ;* .ohition in not,ash bv 
means of sal ammoniac. His lornm'a. ' 'ori.ifi.i', mn_v 'jeaoood 
tical faulty. Th.c formula uii:e!i 1 • ••m;i is cm .i{'.;rablv 'simpler, 
and, litereforo, more likely to h. < uoi i, ■* 

I conceive that tvi,' ha\e tlm-^ f'lmid iiMson to eon.'.Mh'r (he 
mineral from iMalsii) ju.sl analy/.ed as a real cnmaiAon st<im;, at 
least as loicj; as Klaproth's analssis e.<mtmm.'s imrepeutcd and 
tmc.onlirmefl. * 

/ hftsi/iaii (.'hr yi/xvy/. 

Oiir knowledge, (d'thc constituents of lliis mineral i.s dciivctl 
horn Klaproth’s analysis, ! according to v.hicli if is i mnposcd o^ 

Alumiiui.7)-.V) 

liinie. . . ei-OO . 

Oxide of iiam. 5 ‘ -b ' 

. 1^ ' 


* itcimtgc, \\ 14 ?. 


+ )b) l. i. 102. 
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In ;i set of expernnents which Prof. Berzelius made upon 
almost all minerals by means of the blo\v[)ipc, he expressed his 
opinion respectin|j; this mineral that it did not contain lime as 
an essential constituent, but thatii\. all probability chrysoberyl is 
a pure snbsilicate of alumina. * 

I have found this opinion continned by the followme; analybeal 
experiments. On that account llu y may descr\ e to be staled in 
this place. 

A nail/'i/s. 

(I'iil l ;^Tamme of the min<'ral wck- rc'.luced U' a (Ip.c. po\\<h ; 
in the aj^atc mortar, and afterwards sojiaiahM.! irom ali l!ie 
coarser particles by washiicj;. Hits poudi.r \Viis tinxed ,i 

sufficient fpiantitv of caustic potasli, and raised t(» a red heat in 
a silver crucible. After the lieat hail bemi ke[)t up a full hour, 
the mass was found in a stale, of Sluulfu'jioit. It was uashed out, 
of the vessel with water, and treaie<l in the usual way with 
muriatic arid, whicli left undissolve.d ()‘‘Jd.S p;r. dliis residue 
was lieaied again with potash, and dissolved in uuinatii- acid. 
'Idle undissolved portion now weighed Udo/ gr. ^ d im healing 
with potash was r(^peated still another lime, and there mnv 
remained undissolved by the muriatic acid (MOd gr. w hich, on 
examination, proved to be pure silica.'^'('O 

Tlio solutions III munatie aeui uero miAtd witli tin: water 
employed to edulcoratt' the silica, and tJieli(|i!id \'. as prei ijiilatcd 
by caustic ammonia addeil in as small e\<’( ''S as possible. The 
])recipilate, aft(;r Lnug wi ll washed, and beati d to redness, 
w'cighed 0%j()7 gr. When diss<.>l\(:d in sulphuric acid, it !efi 
0'(H>7 gr. (/>) of silica, and the solution gave with rauslie potash 
a precipitate, which was again rediss(>l\ed liy an additional dose 
of the potash, with the exm-plion id'some lloeks ol'pero.xiih; of 
iron whicii could not be weighed, 'fhe matter dtssoUid bv the 
sulphuric acid was of coursi; alumina, and iisiniaetitv t'^ulitract- 
ing the silica) was O'dbl) (r). 

For the greater securitv, tlu^ alkaline solution was saturated 
with muriatic acid,Aill tlie precipitate was redissolved, after 
whi(;)i carbonate of ammonia was added in great excess. Had 
any glucina or yttria existed in tlie matter, it w'ould have iieen 
dissolved by tliis excess of carbonate (.>f ammonia, and would 
Jiave fallen when the filtered liipiid was hoihal till the excess of 
ammonia was driven olf; Imt the. liipiiil stood this test without 
any precipitate ajipearing. 

’Die liquid whicli had heeii precipitated liy caustic ammonia 
was neutralized by miniatie'acid, and mixed with some drops of 
oxalate, of ammonia ; bVit e\en after the interval of I'J hours, the 
liquid hud not llu; least. a|)pearancc oflurbidness ; nor I'ludd any 

* To siiti'ty iny>*'ltOsiii'liifv ilie sili.'.i bo piiro. } an? in i.’ic I'iiW’- (■;' tti.-irij,; it vitl. ,t 
goDil rgianlity of carlionaio of jwjta'Ii. If tiic t'uM'ii ^!j^^olv<■ in water wiiJioul rosi* 
'.'luc, 1 ronsidor tho silica th free Irtmi any admi.vtnrc of foreign oailh. 
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precipitate be produced by boiling it after .adding a little carbo¬ 
nate of potash. 

0-()l4gr. of this mineral, therefore, contain 


8ilica»(^/).. ... ()-|()s 

(/>).()•()( )7 

o-n:, or 

.(I-.VKI 81 - 4 ;) 


, D'fiir) KHI-lf) 

)7o silica contain b'4i2 oxygtai, i'-I.I ahniiina contain 
oxygen ^ but x -t - .“w-CS. Vccordmg to these 

proportions, tiie formula for ehrysobei'yl iv A' S. , 

/) ‘nicitr fhiin [/tiiir/ninj'. 

Prof. Ntrouieycr slates in a letter, of which an ('xiract i.s 
inserted in (lilherl's Annalcn, xviii. l>1 .'>, that he analy/ed this 
mineral, and found it a compound of (i7 boracic acid and 3d 
luagnc.sia. As Stn.nneycrs analyses, have in general very jiistlv 
acijiiired the conhdenee of the piihlic, we ought not to call their 
ae.curacy in ipiestion upon slight gronml.s; Imt as wv are still 
ignorant of the method of analysis which he enipl(»ved, it is the. 
iiion' diliienltlo gi\e implicit coinidencc to ins siateineni, that 
all the metlnals hilherl.o known for sepaiatiiig horaeie acid 
from its combination, only accomjilish their object in a very 
iinpt'rfeet manner. 

1 n some of my expel inieiits t<> e.xtiael boiaeic aeid from its 
eonipuimds, I found that d a huiao' (lor exau'ij)lt‘, Amvn ) be mixed 
nilh three or lour times its weiglit (d, fiiielv pidMuiyed and juii'c 
liiior spar, together with a siitiieieut p-.anon ol' coneenlialed 
.sulphuric acid, and the matter he atV : i-ds hi'a'^al to dryness, 
and llu'n eximsed to a red In at, w*’ can m tliat wav .-.eparate tiie 
whoh.' of (he horacic acid in the f'n.n -vf tlnehoi ie acid gas. The 
(piaiitily of tile l)asis being limn in teimijicd, v»hicl’i it may bo 
with precision, we obtain the true c(im[)osllion of the salt sub¬ 
jected to analysis.'^ This analytical method may 6 c applied to 
all borates with incoinbustilile basgs, as far as they are decom¬ 
posable by sulphuric acid; uiu! boracite being m tb.is predica¬ 
ment, I was in hopes that 1 had it in my power to repeat Stro- 
moy<'r’s analysis with the prospcict of obtaining a correct 
result. 

m 

* Ill two exjiorinit'iits nwiik' in tills way, I liavf toimd .inliydroiis boiax coiiii'' '■r.dot 
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In order to free the liovueite as completely as possible from 
all achuixture of the matrix, coiisistiiiL;' t)f gypsum, a portion of it 
reduced to a tine jiowder was boiled repeatedly with water. It 
was atlerwards collected on the ii^er, washe^l, and dried. 

0*8-11) gramme of it were mixed in a platinum t-rucible with 
I) irrammcs of Derbyshire llunr spar in fine ]) 0 wder, mad(' into a 
paste with concentrated sulphuric acid, and then heated till it 
was reduced to dryness, taking the it'f|uisile precautions to 
avoid the dissipation of any jiortion from tin; effeiaescence, and 
the evolution of the gas which took [ilace. The dry mass was 
then exposed to a red heat. I'or the gieater security, tile jaocess 
was repeated, but no Huoliorie gas was disimgaged; sbowhng 
that the mineral had ])een eompletely deetmiposml by the first 
process. * 

The sulphate of magnesia was thmi extracteil by water, and 
the nndissfdvcd portion was washed so long upon the. filter that 
1 was sure noiu; of the magnesia leniaiiied mixed with the gyp¬ 
sum. The filtered, water was then frei.'d from the <gypsum wliich 
it contained in solution hy oxalate of ammonia. It ivas then 
evaporated to drvness, and exposed to a red heat. ’Tfie saltthus 
obtained weighed 0*7o8 gr. and possessed the eliaracters of pure 
snljihate of magnesia. The cpiantily of magnesia in it amounted 
to 0’2o7,nnd eonseqiu'nfly tlu' remaining (J'oD'J gr. necessary to 
make up the weight id’ tin; boincite nuisi have In-eii hoiacic 
acid. 

100 parts of hoiaciti; then coiiirii!) 


Doraeac acid....... f'l)‘7 

iMagnesia.....dOdl 


l(t()*(l 

(lay-Iaissac and Tnennrd femnd that boraeic acid contains bd 
percent of oxygen. If this be the case, iiie o\yg(.‘n in d!)*/ is 
23. bfJ'b parts of magnesia, eoulaiii, on the other hand, 11'7;> 
parts of oxygen; hut, 11‘73 x 2 — 2b-2fi; so that horaeic acid 
contains twice as much oxvgeii as magnesia. As long as the 
constitution of boracic acid remains dispnhid, I will not aliegii 
tJiis coincidence as a ]uonf rV' the accuracy of my analysis ; hut 
merely as a circumslaucc from which (lay-Lussac aiid Thenard s 
coiiulusions may receive some Mi[)[ioit. 
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Artk’j.k V', 

Addition to Mr. Ifiynpoih’s 'If con/ of' Ecaporation in the. 'Annab 
for NooeniVcr, IWI. JJy lluiapulh, Esq. 

(lo tlio I'.dilor dl tli(' AntutU of Ehilo^ophi/.') 

1>KAR SIR, Cnoijhrd, .Ipnl JV, IS'i-l. 

In l^rop. 14 u( my lluiury ot (’vap^tratidii, it i.s said that the 
absdiuio cvapdiatiim is nut anc/;UMl l>y the pivssurn ol'any super- 
jnc.mnbeih air. llns is to he understood ot tin; decomjJositiou 
at till! surface! of the cvaj)oraf iii^- hodv, and not of that escape or 
dispersion of vapour whicli consrittUes ajijjavent evapeiration. 
A'j,ainsl. flic infliscriminate! <’onftision ut tiiese tinii^.t liints are 
yivt)!!, 1 believo, in inon; than one place in inv theory ; but my 
ntt( ntiou Jiavinu' been iccalledlo the suliject l)v the kind iiupii- 
lies of the Hcv. E.W .M.Hice , some \ iinvs respecl.ine- the ellecfs 
of ju’tssure by airs liave occurred uhich I inU’iid here to notice 
in Older to prevent misconcc[itionon oertam points of my former 
theory. * 

II an evaporaline-surlaci! v.ere placed m an indefinilo vacuum, 
it is plain that little, or jierhaps none, of the eiuiUtal vajiour 
vvould be rec,ondenst.'d on the IxkIv, but woidd expand iiito 
space, ibit were any body as an air, for instance, lobe con¬ 
fined over tlu! esaporatiny Ix.idv, llie* parliclis of this air would 
of eouist- conn; in contact uitii manv jiarlicirs of the ascend- 
nio’ vapour, and striking them in all dio.clinns soau! would 
nee!essuriiV b»-‘ bealmi I ack on tin evaporalinn' body. Of these 
a consideraldt! [lortiou wmild most lU’obably be recondensed, 
liul whatever b(! tlie numbi. i recondeitscd. fhev.wdl evi'deiniy b<‘ 
as the number beaten back to the. .surkn e, and thev as the nnm- 
b(!r slrnc.k by the partiidi s of {}),• air. V'-ani the number sl.riic.k 
ill a oiviui Inne must lie as tiie n nber ol' p- iticles ol' tiu! air 
which in the same yivt'ii tinn. w ■ 'd nu.ss tliieinji strike a 
l^'iven sjiaci'. .Now this ninab(:r nuili tplnayiy t'lv' mrnnentum ol 
;i siiio’lc parliide, that is by the temperatnre of tin- ,dr, is equal lo 
the elaslu'. fovee of the medium. I'he number of rec.omlense'd 
particles, lluncfore, or tin* monu ntn« \ cifect of a superimnmil>ent 
air on the increuu'.ntal evajioration is as the (dasticity ol the air 
direelly, and its tem])eiaturc inver.selv. Aiul as this is demon¬ 
strated of no partic.ular air, it is true ol'any air. 

i l(;nee, tlu relore, if tico crdpornlhodics of (fu sdiiie land h* 
filnccd in nni/ f iro n/nf 'orni uiutllrdclod nicd/n, rcspecliveh/ of the 
lenijH’i (if iirc.'i of their conf/lined craporntD^/ bodies, the nu.diti nlUri/ 
effects of the media ‘in the er/ipoiations n i/l be In a rnlu> coni- 
]>oiiniled of the ebislieities direel/i/, the ineremenla( eraporations 
direetfi/, and the temperAtares inrerseli/. 

Anil if,(he tempenilnres are eijiiaf the niomentan/ (ffecis are 
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directly as i he elasticities and rates of evaporation ; and when the 
elasticities are eyual, these (f eels are inversely as the temperatures, 
and directhy as the. rates of' evaporation. Of course in the same 
fluid at the same temperature, the incremental diminution is as the 
pressure directly. i,' « 

It would he easy to reduce the above laws to a coinprclienslve 
integral ox[)ressiou ; but jis I know not a single experiment with 
which it can be compared, I am not disposed to indulge in useless 
calculations. Besides it appears to me there is another cause 
very materially influcuclng the (puiiitity ofapparent evaporation ; 
and of which I am likewise destitvxte of any ex j>eriments to alford 
me the least aid towtirds numerical comparison. It is this. In 
the above views we have regarded tin; sujieriucumbent air as 
totally devoid of gravitation, and alfecling the evaporation by 
its elastic'force only. I'liis however seems not to be tin; whole 
operating cause. Though by our theory, cuuhrmed by exja- 
rience, all airs in contact pretty ia|)i(ily intermix, and the rising 
vapour is therefore ineessantly intennixing wit li tin* siuronndiieg 
air, yet when tlie temperature is higii, the vapour must evidenily 
be hnerated faster than the dispersion intennixtine can pro¬ 
ceed; and conseijnently the nTative specdic gravities of the 
vapour and surrounding air teixl niiieh to suppress or elevate the 
vapour. A Inravier air would aceelerate the asemit of the vapour, 
and by this means ('onIribnU; to (limiiii.'ili the recondeii-jatii'n ; 
and hem’.e inerease (he apparent evuporalion. But an air as 
liglit or lighter than tin; Mijionr would not favour tlic vapour’s 
ascent, and would, thcrefoi'i-, dinnnish the apparent evapoiatiou 
by ine.ieasing the reccmdensalivm. (.’ituseijut iiilv if the erapo- 
ratin^ fluid, its tcmperature, and the pressure I'f ti.e sii/ierinm/n- 
hent air he the same, the ij^reatcr the specific iiracit y <d the sia round¬ 
ing air, prodded it c.rcvcd that of the nipmir, the <j>ci/lcc tin- 
apparent eeaporatiun. 

] am not aware that this phasioiuenou has (wi'r bet-n noticed ; 
but if philos()[)hers who may be engaged on this part of physics 
would havp (he goodncr^s to attend to tlnise hints, they may poi- 
balily tmlbid an interesting set of laws, anil add somellnng 
jierhaps imjiprtant to our present stock >>1 know Lilac. 

Several wavs have ocenrrt;:il to me ot twobing the temperature 
in a function of the ipiantitw of wator left, supposing evaporation 
alone to all’eet the. temperature, and that ut a given tempeialure 
there was a given ipiantitv ol’walei’; but the niter delect of 
experiments again prevents my proceeding. However tlie 
-following views of the subject rest on prineijiles so slmplt! and 
suscej)tib!e of moilitication, if exjieriineuts should reipiire it, that 
f jlm nvJneed to givi; t-iiem a pluci' here, if it be only to excite 
philosdphers'to piesenl ns with some experiments on this inte¬ 
resting part ol evaporation. Tinnigh in mv theory of evaporation 
1 liavc said that the vapour arises from< a decomposition at the 
surface, it is evident that no theoretical views only can furnish 
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us with illc fact, whether this decomposition talus place at the 
mathematical surt'acc, or at a very small distance henealh ; nor 
can we from theory ftloue decide whetlier the vajimir and its tluid 
have a (loinmun temperature, or even nearly so, before the former 
ipiits the latter. Jl'he well-’/:uown hud tluit the vapour freely 
■ascendiiTj^ from boiliiiu water is, near the surface of the water, 
not at the very reiluced tiinijicratme ty which the decomposition 
alone would have brought it, but. at the temperature of tin; 
water, tmids certainly to favour thi.sidea. Hence if it be assmned 
tliui. t;very ])ortion ot vapour when it quits the water has the 
same temp’crature as tin; remabiiiiL,^ water; and ilhe be the quan¬ 
tity of w ater, / its temperal iiri;, and f/ ir (he momentary evapora¬ 
tion, we shall have by Cor. I, lbo[). 2 '), for Dec. 1821, 

for the number of vaporous particles in <1 ir 'yheri fore, 


(J t 


■ d r.- 


5 d 


llu common tcm[)eratur(? to which tlu^ water uud vapour 
would be vt'duced by the doe^ouqiosilioo of </ (/'(piaufitv ol'water. 
Cojiseipuait K*, 


or. 


wi^o^,^‘ uilc.fa! is t — A If , 
A beoi,’ ail atbi1iai\ e uisiaiit equal lo 


'.vbere/[ and/r, aio know n coi respoiuiiM', i j'1 Ic pi mill ivo \alues 
of/ and tr. 

!f, tlierefoi'c, t!i<' 1 1 ;tu^iiii:'-'ioo • , U mprial lU c liy water was 
iiistantaneoiis, and cvciv poidou oi \apour lia-l its (Miipi'rature 
equali/ed, as soon as loniiid, wiili that of the ii iuaiiiiihj; w'aler, 
and tlu n quilted the, walci enfirely, tin- teuipeiaiini* would bi? as 
tin* (prautity of water iel’t laised to the ,;th power; provided 
evaporation onlv iutcrfeit d. I’ut we kuo\v tliat water is not 
what is calleil a peli'ecl eoudui'lor ot beat, and Ihorelovt; (bat the 
above law' is not malhenialieallv true. As (be evaporation, 
iiouawer, is oenerallv but trldion-, unless in liiL;h temperatiiri's, 
this ibeoretuniay prchablv lie found a tohaable ap[)i'o\imalioii. 

Wi; ' nmiiiier of pa etes inereasi'd in the ral'.o ot 
1 to r by the decomposition, we should fiave 

/ A //•' '. 

Tf, tlu'refore, /■ ~ KXI, I a i/'’'. Heiieo if u- be diminished 
by u hundr.edlh p.avt only, the values of / eoirespoudiiui to ir — 
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100 and w = 09 will have a ratio equal to that of 1 to *30973, 
ov loo to 37 nearly. And therefore if the true tcuiperature 
corresponding’ to w — 300 be 1172*0 or 212° Tahr. the true 
temperature corre-sponding to w = 99 will be only 433*.5, or 
about *— 301° Fahr.; so tiiat here, for a losr of weight of only 
the T-o iith part, the temperature woidd be sunk nearly 600° of 
Fahr. 

We see from the preceding* calculation that where the number 
of particles is much increased by the decomposition, a very 
trifling or even an utterly inapprecialde loss of weight may 
nevertheless be accompanied by ,a very considerable diminution 
of temperature. Hence may easily follow the phienomena of 
radiation, and even those of the emission of light. Indeed I am 
fully convinced from many circumstances that evaporation, 
radiation, * and the emission t)f light, are plucuomena similar in 
kind, and goveiiuid by similar, but not. precisely, tin* s’ame laws. 
Probably the chief dilference li(.s in the inequality of magnitude 
in the particles when dccoiupnscib l.ight is most likely the 
particles decomposed into their smallest [larts, which, if they 
couid be inclosed within a. vessel whose pores would not allow 
them a p’.issage, would form a body similar to gas or vapour ol‘ 
extreme levity ; and, ou the contrary, ifvap<»ur was formed in 
vacuo, its partii’le.s w'ould fly <>11'iti direct lines, like light with a 
great velocity, 'fliescj \ i(‘Vvs are rendered interesting not merely* 
from their simjdieitv and Iheii reducing to one simple cause 
plrmnomena appaienliy so very dilll'ient as vapour and light, but 
they take iVom lloi smi that exorbitant tempi rature vvliieli eer- 
t’ain pbilosojiber.'. liavt; bitlierln Mipposed it to have, and tims 
render it iniieh mote lit tor a baluiable globe, loir since the 
molecules of light are. coneeive.tl to be many times less than the 
])articles of common matter, they would have with only the 
same momentum or tmuiiora’tmc a velocity many iinu-s grealc'r 
than the latter ; and, tlieI’cfore, alim” a particle of common mat¬ 
ter had been struck by a molecule ol'ligbt, and was retiiruiug to 
the other iiarticles of the body of w hich il formed a part, it may 
be overtaken iind stfick again and again before it reaebed them 
by other molecules, each impulse of wliicli womld add to its 
motion, and thereiore to the teniperatiu’c of the body ; and if the 
rays of light be eondensed }<y a mirror or lens ou any particular 
body, the jiroiiability of tliis augmented temperature would be 
in proportion to the dcii.sity of the light. Hence, thereiore, the 
sun may in reality ha\c a temjierature not higher than that of 
■any other Vmdy of the system, and yet produce all the efleets 
attributed to it. This ide'i comes up nemly to that broached 
by the late Sir W. Hesschei, but without the aid ol his luminous 
atmosphere. 1 need, 1 hope, scarcely observe, that tiiese reite¬ 
rated impulses by diftereiit molecules of light ou the same parti¬ 
cle of matter, do evidently not -at all aflbet the theory of gases 
I have heretofore laid down. 
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It, was my intention here U) extend the tln.-oieins I have' 
published in my theory oi‘ evaporation, and to add some new 
ones since^ discovered res])eetiug‘ the “ conductinjjj power’' of 
jrases, the agreement of which with the experinienml laws of 
J)along and Petit, tontrilmte.t another strong link to tin; ehaia 
of evicience adduced in favour of my views ; l)utas 1 may at^ome 
jieriod print something in a separate* form on tlie important, 
'■iihjcc.ts I have discussi;d in \ ariotis ])arts ot tlie 1 intend 

tit it'serve fhest;, and other things uliich 1 have; been aide' to 
eiiect in dilferent parts •>! the pliysical sciences, to tliat oppor- 
1 unity. * 


Article VI. 

(Inonicfj/ i'.yi/oii/iiilIon of Annlx'iinv, i'njipvr Ci/n/ys, anA .S'n/- 
iil.tir.i of /•'■■'.V///////. Isv ,M. Rosi'.'^' 

'fur. first ivx-aich into i.)a eomjeisiuou ofanah'iiuc was made 


tiV -M. Sampu-lm. lie fomid this mineral toiajnlain 

Siiica.. oiS'O 

Alnuiina,.. IS-O 

VV ut.er . . ..... 

Soda... i I I'U 

Lime.... 2‘() 

Iron . . ......'frace 


I’he analciiue which 1 anaiw.cd is I'lMiial in tlo* vaih-v of'J'assa, 
ill tile, ''.’vrol; the crvsials were tian< v"ni ,i, and were in some 
parts of a slight red cohnir; Imt iIh- .inae imln'.iOed -a'aireh' 
j»('l cepi ihh't rac.es of < )\ide ot ji, n; ; i, er\?(a]' I'' 'n.-lncenl, 

and tree from oth(;r nujmritle-.. i • e.iaieime e dia-i^i'lo pow¬ 
der, lost, hv lieing strongly heated, S'J?'per ■. ent. ot water, 
W'hich w'as .slightly alkaline. Ly Imaling ■'(.mie ivigments to 
redness, (he loss m different exjierinu uts auiounlefl to tS-Si), 
''^■8d, and S*9() percent. Tlu' anaiVmu- lost its trausparenc',,, 
and heeame a wliite ('iianu'l. 

The analysis ot’analeimt: IS not eumplicated, since it is \erv 
easily diicomprised f'V ucads, wleen it has no! iieon healed, and 
Is reduced to powder. On tins aoemiut. it is not reipiisiie to’ 
employ nitrate of barytes used by tM. \ aiupa tin, and whiOi 
always occasions m(.)re or less loss. Wlutti dige.stedj in m’unatic- 
acid, it formed a jelly, wliieh was dried, and al'u rwanls tiii.ali<l 
with muriatic acict diluted with water to sejiarate ilm.silica. I'he 
filtered solution eoutainftd neither lime nor magnesia, and was 

* E.'ctractal fruin Ok- .Viiniiks tic (’Iiimii.' ct ilj !’li\sii|Uf, i"Ui. wv. |i. I9‘X 
NV/r .SV/'h'v, voi.. VII. 2 A . 
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decomposed by car1)oiiatc of ammonia; the precipitate, except 
a slight trace of silica and oxide of iron, was dissolved by 
potasli. 'I’lu! soliitiim, after the silica and alumina were sepa¬ 
rated, was e\ a[)orated to dryness, and the residuum was heated 
until all the muriate of ammonia Was volatilii^ed. The residuum 
gave cubic crystals of common salt fiee from potash. The 
results of the analysis were : 

Silica. 55T2 

Alumina. .. .. 22'9h 

S<Hla. ld'.'>IJ 

Water. 'S'27 

99-91 

1 found upon trial that llie while Iransparcnt analcimc which 
is found in the lava of (.'atana, in Sicily, was of similar composi¬ 
tion ; but the quantity I possessed was too small to make a com¬ 
plete analysis, and the IVagments wiae mixed with caibonate of 
lime. 

J analyzed anot.lier analcimc from Fassa, rliffevent from that 
which I liave just mentioned, and 1 found that its eompositiou 
agre(!d perfectly with that td the, pn*eeding ; the results of thr 
analysis Avere 


Silica. 


A limiinri. 

.2I-9.S 

Soda. 

. . . . FITS 

Water... 

. H-Sl 


lOi-Od 


This analcimc was of a llesh-red colour, on which account the 
name sareolite has been givi'n to tlie uualcime of JVlonteixhio 
M-aggiore, near N' icenza, and in which JNI. Vauquelin found 


Sl]i(;a .. ..oO’O 

Alumina ..2()’0 

Wahl. 21-0 

Soda and potash .s. . 4-r» 

liime. 4’f) 

Iron. 'I'race 


lou-o 

,T cannot oxjdain the great dill'erence between M. Vauquelin’s 
analysts and mine ; I think 1 have, however, some reason for 
supposing that the sarcolitc wliieh he uualy/ed was not c[mte 
pure ; for sometimes the large crystals of analcirne which are 
found in the valley of Fassa, are so filled with perfectly well 
defined crystals of apophyllite, that they form almost half the 
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mass. In the crystal of aiialcime whicli f analyzed, I found a 
crystal of apophyllite of an inch long. It is sometimes difficult 
to separate the mass of the analciine from these crysp.ils of 
apophyllite;^the latter, however, are discovered by theur pearly 
lustre, and especially by their distinct cleavage, which is parallel 
to the plane perpendicular to the axis. It follows nevertheh.'ss 
from luy analysis, in which I <'oald discover neither lime nor 
potash which occur in apophyllite, that the fragments which 1 
employed were perfectly free from this substance. 

• 

Co}>pcr Pj/ri 

There are many analyses of copper pyrites; hut they do not 
present any probable formula, and differ from each othei . I have 
analyzed three sorts of crystallized copper pyrites, and 1 foujjd in 
all of them the same proportions of constituent parts. 

The analysis of copper pyrites, although very simple, never 
gave me results which corresponded with a probable formula, 
when I .se[)araled the oxide of iron from the oxi<le of copper by 
pure ammonia. The oxide of iron precipitated always coutaincil, 
even after having been jjerlectly washed, a considcruhle (piantity 
of oxi<le of copper, which I could not separate if 1 did n(jl j)reci- 
pitate the copper from the muriatic solul.iou of oxide of iron by 
means of sulphuretted liydrogen. 

1 dissolved in each analysis of co[)per pyrites, two different 
(piantities in (ujiia 1 precipitated one of the solutions by 

muriate of barytes to determiiu; the (piantity of sulphur by tlu; 
sulphate of barytes ubtuined, and 1 poiirml into the oilier pure 
aniiuonia in (.xcess. The oxide of iron pr(!ci[)itated was Jieatcd 
to redness, and dissolved in muriatic', a. id, wliic.Ji ab\ays left a 
small (juaality of silica. I then treated, as already mentioned, 
the solution with sulphundleii hvdiieuen. 

I obtained the following reseits Irom two \uriet,ies of c.rystal- 
lized copper pyrites from llanilKag, in t^ayn. and li-om^Fuisleii- 




FurNtenberj^. 


.. :>4-d() 


Iron__ 


... 

... liO-OO 

Suljihur. 


... ‘.hi-52 

Silica. .. 

. 0-27 ... 

... o-db 


lol-oi 

lou-():3 

The analysis of the crystallized copper py 

rites from loeiberg, 

gave no similar res 

nits. ♦ 

• 


Sn/p/ttfi‘et of Jiisfi/iifl/. 

* 


This sulphuret from ifliddarhyttan, in Sweden, 1 found to 
possess the .same coinpositiou as the artitieial sulphuret of 
bismuth; namely, 
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Sulphur.18*72 

BismiUh. 80*98 

9‘^*70 

The artificial compound gave 

Sulphur.. 18*49 

Bismuth.81*51 


100-00 


Note .—III this abridgment of M. Hose’s paper, I have not 
given all his views of the atomic cojistitution of c.opper pyrites ; 
for as he adopts the numbers of Berzelius in which the weight of 
the atom of iron is double that •generally admitted in this country, 
the st*at(.-ments would be useless. He’coiisidias its probable 
composition as one atom of sulphuretol'copper witli tlirf'c at^nn." 
of sulphuret «if iron. It will, however, ujipear, that his analysis 
of copper pyrite.s from llamberg comes more nearly than mine to 
what I have supposed to be the atomic constitution of this com¬ 
pound j namely, a compound of two atoms of protosulphuret ni 
iron and one atom of persulphmet of copper, or in 109 parts of 


Copper. o4*78 

Iron .30*14 

Sulphur. 34*73 


1 (» 0*00 

(See Annuls^ ]S\ S. vol. iii.p. 301.)— Edil. 


Articlk VII. 

A Memoir on some Geomelrical Principles conhccted nil/i the 
Trisecllon of an Arc. By John Walker, Esfp fornu rly I’ellnu 

of'frinity College, JJubVui. (VVhth a IMate.) 

(I'c the Editor of the Annuls of }*liilosoplii/.) 


yiK, yf/mn i. isei. 

The following juopositions I believe are new; and, if I*mis¬ 
take,not, they either extend, or promise to extend, the limits of 
Plano Geometry. 

It has long seemed to me, that the moderns have too much 
abandoned the attempt of trisecting an arc, by the right line ami 
circle. We know* with ivhat ardour the solution of that jn oblein 
was sought by the ancient mathematicians ; as w'eil ‘as liow* con¬ 
siderably the science was advanced by their investigations, 
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though they failed of arriving at the ultimate object which they 
pursued. And I believe that georaetridal science would not 
have remained as stationary, as it has been for many years, if the 
problem had continued to share the attention of moderi\ geome- ^ 
ters. • ,» I 

But nothing so much paralyzes exertion as despondency of 
success; and I am aware that some of the most profound mathe¬ 
maticians of the present day do not hesitate to pronounce, that 
the problem alluded to is impossible, 'fheir assertion is, I think, 
unwarrantable and rasli. If 1 may hazard an opinion, in which 
many will think me over santfuine, I avow my expectation that 
some of the principles, which I oiler in this Memoir, will yet lead 
to the solution of that problem; though 1 am now obliged to 
dismiss the subject from my mind, on account of other avoca¬ 
tions and declining health. * 


Pnop.T. Problem. (Plate XXVII.) Fig-1. 

Tn a given segment of a circle to inscribe a triangle, whose 
sides shall be in arithmetical progression. 

l.et the gi,ven segment be A b a. From B, the vertex of the • 
opposite segment, draw the lines B T, B /, trisecting h n in T 
and t, and meeting the periphery in F and c. From A inscribe 
the chord A r equal to Ec; and draw a x. I say that Ax a is 
the triangle required. 

Dcm .—Lot y be the point in which a x intersects !£ e. Draw 
T 1 / : and parallel to this draw .r 2 , meeting A a in z, and inter¬ 
secting E c in s. Lastly, draw F ; aTid s I shall now prove 
that a X is equal to a z, and tliat E z is })crpendicular to A ; 


whence it w'ill follow that a z, or a .r = 




and is there¬ 


fore an arithmetical mean between A a anc/E c, i. c. between 
A a and A x. * 

For the triangles BT t, a tV are similar [having the angles at 
t equal, and also the angles at B and a, as standing upon equal 
arcs]. .*. B ^ : T t :: \a 1) T f : t F. y. rectangle B f F = 

'f t "; and 2 B ^ F s= 2 'f Z ’ = rectangle A / « = B Z e. Z c 

is bisected in F. the similar triangles at F,y e*F are mutually 
equilateral, and y e — n t =1 T»l. e t is parallel to 
and to X z, .'. a x — a z. But also E y is bisected in s [for 
the triangles^= 12 y x, a 1 / e, and x y s, F y e, being similar, E y : 

(y x) y s :: a y : ( y cj y F :: 2 . I]. F s — z T, and F is 

parallel to 5 T, and perpendicular to E c. a % (or n D + 1^;:) 

i. 0 . « . 1 ' = V. « X is an arithmetical mean 

betw een A rt and A a . Q. E. 1). * • , ^ 

Cor. 1. (Fig. 2.)—The lines A b, o b trisect the line E c; for 
since the line t e bisects the angle A c a, A c : (« c) A E :: A z : 


* The flnes E x, e cr, are not ilra^vn in the ligure, but may be easily supposed. 
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n l :: 2 : 1. •, A b, bisecting the angle E A <?, cuts E c into 

segments in the same i-atio. 

3.)-~Dra\ving the diameter E », and the line A 
• latter bisects the radius B c in and trisects B E in r. Let 
A which E P, perp'uidicular to E c, intersects 

p, 1 he triangles E N p, e_y a are similar [for the angles at p 
and n stand on equal arcs,, as also the angles N Ep and A a A 
^t A A .r = a y <;]. EN : E p :: y c : y « :: I : 2. •/ E N 
— radius. cq = seiniradius, But the triangles EN?, Byr 
are similar. •. E r : r B :: EN : y B :: 2 : 1. ,.E B is trisected 
in r. It IS plain, that if from £ v.e draw E g parallel to A p, it 
must bisect the radius 6 c in Q. 

Cor. 3. (big. 3.>-^Drawing through Q an ordinate (which is 
iiie base of an inscribed equilateral triangle), the lines Ee, bg 
intersect tins ordinate in the same point o. For the arcs A E, 
p g being equal, as also the arcs E b, p B,the arc A i = B 

O g IS narallel to A B. the triangle B h b is isosceles, 
.lint Its altitude h c is trisected by B c [as B c trisects a D]. 

•. tne side b /i is bisected by B e in o. [For universally, if from 
an ang e at tlie base of an isosceles triangle a line be drawn cut¬ 
ting the altitude and leg, the segments of the leg are to each 
otlier as the upper segment of the altitude to twice its lower 
segment.J But the ordinate through Q, the middle point ofc, 
must also bisect b h . &c. 

Co?. 4. (big. 4.) Let ? be the point in which the perpendicu¬ 
lar from e meets a B. E i is parallel to A B. For drawing i I 
parallel to A a and cutting BE in r, this parallel is trisected iu 
r; and from the similarity of the triangles E IB « r, B E is 
also trisected in r. the triangles B r 1, E ri are similar. 

.. 1 B and E / are parallel. 

Sc/ioiium.-—In assigned solution of the preceding problem, 

he base of the given segment is always one of the extreme sides 
o the tnangdc ; and the other extreme is the chord of the arc 
intercepted by the trisecting lines. 'But if the given segment 
coutaiu an angle of less than 00®, its base may be the middle 
SI e 0 an inscribed triangle, having its sides in arithmetical 
mogression. And from what has been established, it is plain 
how we may construct that trjangle. Let a x (fig. 3) be given as 
the middle side of such a triangle, iu the segment a B i . Then 
we have e, tlie middle point of the arc a a. .*. we have P, the 
opposite extremity of the diameter c c P ; and .-. we have a P, 
But we have seen (Cor. 2) that a P bisects the radius B c in q. 

, therefore, with the centre c, and the interval of the semiradius, 
we <lescribe a circle, its occurse with a P determines the point 
q- .. wp iiavc the diameter B b^ and .-.its ordinate a A, one of 
le extreme sides of the triangle; the greatest or the least, 
according to the point of intersection of the described circle 
1 h the line a P, through which we draw the diameter. 
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Prop. n. Prorf.km. (Fig. 11.) 

In a given circle to inscrihe n triangle, whose .sides shall be in 
arithmetical progression, and their c.ommon dili'erence equal to 
a given line^.’ 

The solution of this problem also is obvious, iVoin what we 
have established in solving the former. For there we have seen 
that A X is the common did'ercnce of the sides, and (Cor. 2) that 
E N is equal to radius. Therefore, given the radius and common 
difference of the sides, we can coustruci the light-angled triangle 
A E N, having one of its sidps inscribed in the circle, its hy¬ 
potenuse FI N equal to radius, and its altitude A s; equal to the 
given common differenc.e. This line A z produced gives the 
greatest .side A a ; whence we have the other two. 

Scholium. —W henever the given common dltrercne,e*is less than 
half the radius, we may ffnd two different triangles to solve the 
problem; for either of the unequal sidc.s, A E or A JM, may be 
inscribed in the circle. It is plain that A is ti maximum, when 
equal to half E N; that i.s, mat tl»e semiradius is the greatest 
possible common diU’erence of the sides. 

Putting unity for radius, the triangle of avIioso sides the com¬ 
mon difference is a maximum, is 

|/ T -f- I ■{/ 7 ■{/ 7 — I ^ 

the cosine of whose middle angle is And it may hero be 
])rieffy remurked, that in the two different triangles, whose sides 
have anv smaller common difference, half the sum of the cosine.s 
of the middle angles is i. Also, the sum of the two least angles 
is the su})plcment of the sum of the two greatest; and is the 
third part of the difference between J.he sum of the greatest and 
the sum of the middle angles : just as in the 1/iangle 

a/ 1 i- 1 .,'7 ,'7 - 1 • 

~ 'j ’ e ' e ' 

the lea.st angle is the complement of the greatest, and is third 
part of the aiffcreiicc betwisen the other tw". 

Many other and curimis prupertic.s or’tlicse triangles might ho 
stated ; but we must hasten ai present to other matter. 

ibioi*. III. (Fig. 5.) 

If on the same base A a there be two i.so.sceles triangles, 
who.se vertical angles A 11 a, A FI a are as three to two; and 
from the vertex of the smaller angle lines he drawni (E T, E t) 
trisecting the common base; the.se lines w ill trisect (A b a) tfie 
arc of the circumscribing circle on which the greater angle 
stands. ' • • 

Dent ,— Produce the altitude E o, and let o c — <> Fh* Draw 
e A, and produce it t,o /'. E T trisecting the altitude of the 
i.sosceles triangle FI A e must bisect the leg A e in I). Draw D d 
parallel if) c E; also the radius A c, cutting E T in m, and D d 
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in n. Lastly, from the centre c, and parallel to A E, draw c Y 
meeting E T in Y; which point we shall prove to be in the peri- 
pliery of the circle. 

Fron\ the .similarity of the triangles c in Y, A m E, c in : A in 
:: c Y : A E. Eut we shall prove that r in : A iii ;; A c : A E ; 
and .*. that A r — c Y. For tlie triangles c in E, in n 1), being 

similar, c in : in n c F. : 1) ; that is, c in .:'' ^ ‘ c E ; -[y 

r in ; A m c Ti! : E e. Jlut c i'l : E c :: A c : A e on ac¬ 
count of the bisection of the angle J A <: by the line A Ej. cm 
: A ni A. c : (A e) A E. Hut we have before seen that <: in ; 
A III c Y : A E. c Y = A c, and tlie point Y is in the peri¬ 
phery. But the angle b c V being eciual to b E-A, that is, to the 
thir(i part (d’ A E n, the line E T Y tiisects (he arc A b a in Y. 
Q.E. D. 

Cor. 1. (Fig. (i.)—Iffrom;/, (lie point where A c mecis a E, 
the line p d be drawn to the mifldle point of Al'i, and be pro¬ 
duced on each side to meet the periphery in a: and c/; the line 
(cdpfj is the side of an ('(piilateral triangle inscribed in the circle 
A E n b ; and if the lines E a’, E (j be produced to met't the 
circle A E a e in in and (he triangh; F. m n is an e(|uilateral 
triangle inscribed in that circle. 

For the triangle A p E is isosceles [for angle p A 1'^ s= e A E 
+ E A E = E E A -t- e E A E = d E E A = A E p]. p d is 
perpendicular to A E, and bisecis the parallel ladius r .r j)ei- 
pendicularly. e' y is the side of an ccpiilatmal triangle, of 
which Y 0 is the altitude. Mow drawing the line A c, it must 

pass through y [forn A e = a E r = — a A y]. .\ Ay is 

])arallel to p d ; and .’. E //. the hvpotmuise of the right-angled 
triangle E A//, is'bisected hy ]> d. Eut it is also bisected by 
Y.r. .*. E y and (C a bisect eacli other in o. /<■ E// y is a 
parallelogram. .•. the angles re E c and q c are each of them 
[for (C i'j (-• = fc \\y — y b = 'q ij F. ■— x y E ~ if y x = 
and iii like manner, if E e ~ q M y -E y FI h = «'y E + 
.v yE = q J/ e — dCrj. .*. w E// is an equilateral triangle 
inscribed in tl:e circle A E a e. 

Cor. 2.—The arc E «• is the third part of A n' E, and E q the 
third part of A n E, i'or a’ V y being an equilateral triangle, 
arc ft' Y 2 x x. Eut A \ 2 E .i. .•. a Y — A Y = 2 m E. 

&c. In like manner y V H- A V = A Y y = 2 E q Ikc. 

Cor. [).—If from c be diawn a j)arallel to A a, i\icet,ing A i'iin 
/q ajid Y E in /, Y / is the third part of V J'k For the triangles 
(■« E and c z k are each of them isosceles. .*. k Fi = diameter. 
Eut froiji the similarity of the triangles k I E, c / Y, Y /: / E 
r Y: k E 1 ; 2..-. Ike. It is plain that .rz must cut oif another 
third part of E Y. Also, that v k — V //. 

Cor. 4.—Producing A c aiid A E to meettlie circle A E a c in 
!■ and .S’, the chord E r is e(prtil to A <i ; and the semicircular arc 
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/ K u is bisected ia For angle A E « = E A r, the tiian<rlc 
A E being isosceles. .'.An — E But arcE t ~ - and 


E s — arc t s 


arc 


] ■:: A 


: quadrant. 

Cor. f). (Fig. 7.)—If B y'be drawn parallel to A E, it is equal 
to E c. For clrawingy'g parallel to tliv axis, and meeting A E 
!»■ = g Z, on account of the equalitv of tin' angles g Z 




g / Z. ■*./ g + B r, or hiC, = g Z + E Z =: B/'. 


Piioe. n,. (Fig. 7.) 


'flic same things being supposed, F. r the segment of tiie tri- 
.-ecting line intercepted between the two circles is the third part 
of Fix, the segment of it included in the circle A li n r* 

Dcm .—Draw A n, making thi; angle li A n — A E.r, and 
cutting li X in s. Tin; triangles li A y/, A li i being idtuitical, 
A // = E r = E X. Bill E X trisecting A n, and being parallel 


to a }/, triscM'ts A n. 


A s being equal fo i- 


I > 


X 



But 


A v, and s X, — a r, the angles at the bas<; of the triangle 

A v r being ccpial. [ For angh' A r s =: y‘ — A E c. But it 

also ocpials A E e -h li A / . angle li A r — X li c. angle 

r A A, or li A // — E A r, = A li X — a E i’ =: A Fj c = A r a]. 


r :ir: 


i: X 


Cur.—-Drawing n r e, r r — y. For the triamglu a r X is simi¬ 
lar to A Fi a [for angle a r \ A Ivy, and angle rXn — FiAyfJ. 
*.• (t r = r X, and .*. r c — li r. /. ixc. 

Sclio/iiim .—It is plain that A n bisects E // o ; since Ao =: 
Ji 0 , and tin; angle Ji A v is a right angh;. , 


Fnoi*. \k (Fig;. 7.) 

The same things being supposed, if lln;re,be drawn ?i diameter 
of the circle A Fv/ c perpendicular to llu- axis, aiui rneetiing the 
circle A B a h in T, the line Fi 'f is a i. ngmit, and Vquul to E t, 
the line drawn from E to the point, where ; Z produced meets 
the circle A Vi a c. 

For a Z passes through A , the centre o( the c;ircle A E u e; and 
the triangle Z /; c is isosc(‘lcs, and similar to the triangle E Z c. 

r Fi : r Z ;; r Z : c /c; that is, r ; c T ;; < T : c the 

angle c 4’ Fi is a right angle, and F^ T a tangent. E T- = 

(.• !•:. !• o = (v . 2 I! ij = (I-: d . E /■) = IV'. .-.-E 'I'- = 

('or. —Hence it appears, that ifcT E be aright-angled trian¬ 
gle, in which from the right angle the perpendicular T /; is let 
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fall on the hypotenuse; and if with c as the centre, and the side 
c Tas radius, a circle be described, and another circle, with /: as 
the centre and the remote seg'ineut A: lA as radius, intersecting 
the fo.rmer in the points A and a ; the aiiii'les A K a and A B a 
are as two to three. That the circles may intersceA, tlie side cT 
must be more than half the hypotenuse ; or the angle c E T must 
be more than 30°. 


Phop. \T. (Fig. 8.) 

The same things being supposed, the line V x, joinir.g the 
point of trisectioJi in the arc A I a with the point in which the 
other trisecting line meets the circle A E n c, is a tangent to 

the circle A E«c, and is equal to Y //, the chord of arc 

For tlm line A Y is a tangent at A, the angle a AY being* equal 

to = A E tf. A Y, or Y y, is a mean proportional 

between E Y and X Y, that is between and x y. the tri¬ 
angle ?/ Y X is similar to the triangle Y E//. .*. Y x = Y //, and 

is a tangent at x, the angle ; a E being equal to lA X x. 

Cor. 1,—Let there be drawn B in, B //i jrarallel to the trisecting 
lines i and let (C y be the base of an inscribed c([uilateral triangle 
parallel to A a :—then the arc in a' is the third ])artof .2 a r, and 
therefore m q the third part of x; A r. For the triangles Y E y, 
y Y X being similar isosceles triangles, the angle I*! V x (stand¬ 
ing on the arc - n r) ~ E ?/ —■ Y y = B »t n — m J5 n., 

u jj semicircular 

bn 


".‘'V.* ^ > f - * ?/ 

. arc z a r n a B — ‘J h n. But arc n 


arc ^ h — h n. arc z a r ~ B b — 3 b 


n. 


(I r 

Yi' 


n f) 


z :2 b q — b n — n y, or in a'. 

Cur. 2.—B ni is (apial to y ;•; and y r passes tlirougli Ic, the 
cpntre of the cirUe A E a c. j'or are. B A ni = B A Y q- Y m 
= B y + B /• = ; It q. .*. B in ~ r >/. But we leave seen that 
X y =? « y. A* y bisects aX perpendicularly. .*. angle a Ic y = 

= tt.E X. And angle a A* e — a E A. angle_y A* e = 

A E X. But the satuc is the value of the angle which r y makes 
with the axis. For tin; sum of that angle ami Y E b = Y r y 
wi A E A ~ A E Y + Y E A. .*. ?• y j)asses through A. 


Puop. VJl. (Fig. 3.) 

In the produced diameter of a given circle A B a A, let E be 
any point whose distance I’rom the vertex is less tiiaii radius ; 
and from E to the extremities of the normal diameter, let there 
be drawn the lines ED, lid, cutting the circle in the points 
w and A. ■ Eet.u be the point in which the lines D?/, dm cut 
the axis ; aiKl>vvit!i the coitre A and the interval A E let a circle 
be described cutting the given circle in the points A, a. Then 
the angle A E u is two-thirds of the angle A B a. 
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Dem. —Diaw the radii A c, A Jc. The triangle c k D is similar 
to the triangle c D E, each being similar to'd n D. E e, c D, 
c k are in continued proportion, that is, E c, c A, c k. the 
triangle c k A is similar to f A E. angle c A k = A E c — 

But angle A* r b, or A*B a, — c A k + c k A = 3 c A k 


= 3 A E r. angle A B // = 


Piioe. Vlll. (Fig. 10.) 


If the angles A E a, A c n Ife two-tliirds respectively of the 
angles A Brt, A b a, and if there be drawn from E and e the 
lines E T, e i, each making an angle of 30^ with the axis ; these 
lines meet each other in the pcrijdiery of tlie circle A B a b, 
Dcm .—The lines E T, c I trisect the arcs A B a, A b a 
respectively in T and t (see Cor. 1, Prop. 111). Let the line KT 
meet the circle again in C, and draw the ordinate C (. The 

angle C B r = 00° H- - ~ [for C B = C E b + BCE = 30° 
+ manner, the aiiglc at b subtended by 


the ordinate drawn through the point in which c / again meets 


lire circle is e({ual to (>0° + 


\ H « 


But the two angles ()0° -f 


" and 00° + are suppleuiontal to each otln.'r, the angles 


♦ 3 

h b a 


a 


and being togetlnu’ e(^ual to ()0°. 'riiereforc, the for- 


3 


'A 


iiicr angle ^00° + equal to C B c, the latter ^60° + 

must be equal to C b c. the ordinate diawn through the 

point in which r I again meets the circle coihcidcs with C c, and 
c I meets E T in C. 

Cor. 1.—The sum of the angles A E c, A c E being 60° [as 
they aie respectively the thirds of two siijtplenicntal angles], it 
follows that the angle E A c = 120° E C c. /iherefore a 
circle described with the centre c and ladlus c C must circum¬ 
scribe the triangle Lj A c. And in that circle F. c is the side of 
an equilateral triangle. 

Cor. 2.—Producing A a to meet the circle A E D c in d, the 
angle A E d = 30° + A E a. For angle c E A = D E d, each 
of them being equal to C E A. .*. angle d E « = D E c = 30°^ 
But angle A E r/ = 6 ? E « + A E = 30° + A Fj a. 

Fhom the [)rinc;plcs which have been (jstablisVe^ we.-shoilld 
be warranted immediately to infer the iollo\v!n\ propdsition. 
But I think it expedient to demonstrate its truth imiependeiitly 
of the preceding theoreirjs. 
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Prop. IX. (Fig. U.) 

If E e be the side of an equilateral triangle inscribed in the 
circle whose centre is c, and A b any chord intersecting it per¬ 
pendicularly in 0 ; assuming o a equal to A o, ai'-*? drawing the 
radius c a z, 1 say that the angle^at the periphery A E e is the 
third part of the angle at the centre a c z. 

Draw e r perpendicular to E c, and therefore equal to vadins. 
Then a b = e r [for drawing r s perpendicular to A b, it is plain 
that a b = 0 s = e /■]. Since therefore the three lines e r, a A, 
c D are equal and parallel, the lines e c and r D, a c and h 1) are 

parallel. angle e <; x = r D A = A E e — .*• c c x, or 


AEc, = Q.E. D. 

I here dismiss the subject for the present, probably for ever ; 
yet not without a hope that some other (]ualiti('d person may be 
induced to pursue the train of investigation, which I have 
pointed out. I have hazarded the expression of my opinion, 
that it will yet lead to the trisection of an arc by })lane geome¬ 
try. I even suspect that 1 see how the trisec,Uon of the arc 
A ed (fig. 10) may be derived from the trisection of the arc A A a. 
But I must resign it into other hands. 


Artici.e vni. ’ 

0?i the Cn/stallive Forms of Artifichtl Salts. 

By H.J. Brooke, Esq. FRS. 

{l!iinihiiird'fro7)t p. 288.) 

' Ferrh/oride of' Carbon. 

1 AM indebted for these crystals to Mr. Faraday. Their 
planes, although very brilliant while inclosed in the bottle on 
whose si[les they have been deposited, soon become dull on 
exposure to the air.’, I have not found them 
cleavable in any direction, but a. right rhom¬ 
bic prism may be regarded as their primary 
form. » 

P on M, or M'. iKP 0' 

P on c. liy 40 

P on 4. qO 0 

' ronh. . lot) 20 

MoiiM'.122 0 

MonA.,;.. ..‘ .119 0 

Mat late of Cobalt. 

These crystals, which I have received from Mr. Cooper, may 
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be cleaved with ease parallel to the terminal plane P, an d less 
distinctly parallel to M and M' of the annexed figure. Hence 
an oblique rAombic prism appears to be its 
primary forn^^ 

P on M, or .... 

P on A. 

P on r' . ... 

h on. c . 131 

M on //.128 


31' 
20 
20 
20 
40 

M on M'. ?7 20 


100 ° 

122 

lOG 



Acetate of’ Harpies. 

From the crystals of this salt with which Mr. Cooper 
plied nie, it appears that the primary form is a riglh 
angled prism. There is a bright cleavaije 


has sup- 
oblique^ 


and an 
these. 


iudistiiict one 


M on . 14G° 

Mou'T. 113 

M on (I ... 1IG 

(i on fl' . 12() 

3' on /'.100 


18 ' 

12 

oG 

8 

30 



Auticlk IX. 

Apparatus far producing Iustunfancons Ligitf. By the Rev. 
.1. Chnnming, MA. FlvS. Prolessor of Chemistry in the Uni- 
versit v o(‘ ('ambrid!>e. 

t/ 

('To (lie Fditor of the Annuls offhilasaphtf.') 

DKAU siu, is'24. 

In the early part of last l)e*-.(!n’l)er, I exhibited to (iur Society 
B(jebeieinor’s experinieni, of the iuHannnation ol" hydrogen in 
almospheri(5 air by precipitated platina ; and horn that time to 
the present have occasionally employed the same apparatus for 
protiucing an instantaneous light. The method I have used^is 
so simple, that 1 should not have tjiought it worth communicat¬ 
ing, if I had not been told that the instrmnenl,^ made in bopdou 
for this purjiose lose their elfect after a*few exj^^ rtnietitii. 

Having removed the electrical apparatus froir., a Volta’s lamp, 
I placed a fragment precipitated platina between two pieces 
of watch spring, which are inserted into a cork fitting into a 
small test tube as a caji. The distance of tlie platina trom the 
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jet is about three-quarters of an inch, and a small wax taper is 
fixed about half an inch beyond the platina. 

The only precautions I have found necessary are, *to replace 
the cjq) immediately after each experiment, ancb,.o employ a 
pressure upon the hydrogen of not less thandive or six inches of 
water. With a pressure of nine inches 1 have never failed in 
producing the same effect from platina foil of inch in 
thickness, by using the precaution of keeping it in a closed 
tube; but when the thickness of the platina foil was it 

required to be previously raised to nearly a red heat. 

The experiment of the aphlogi'stic lamp may be exhibited to 
great advantage by employing either precipitated platina or 
platina foil suspended over the wick, instead of wire, as origi¬ 
nally proposed. I am, dear Sir, truly yours, 

.1. CumminG. 

P. S. By the kindness of our late Woodwardian Professor, 
Mr. Hailstone, I have been favoured with some fragments of 
titanium formed in iron slag, for tlie purpose oi’ ascertaining its 
place in the thermoelectric series ; which I find to be between 
platina and silver, but iiave not as yet been able to determine 
its precise situation with respect to the intermediate metals. 


Article X. 

On ihe hnllaUile, a nen- Mineral from liolfon, in Massachnsselts. 

P»y H. J. Bfooke, Esq, EIIS. See. 

(To the Edivor of the Annah of Philosophy^ 

DEAR SIR, ■ April W.xsn. 

I HAVE received from my friend Mr. Ileuland a small specimen 
of a mineral from Bolton, in Massachussetts, brought by Mr. 
Nuttall to this country. 

It had been named elaeolitc, I suppose from its exhibiting a 
play of light resembling that which is frequently seen in the 
lettsiein from Norway, and from its colour generally approaching 
to that of the same mineral; some fragments are, however, 
nearly transparent and colourless. On examining the ciystals, 
which are imbedded in carbonate of lime, I find that they differ 
both, in cleavage^ and lustre from elacolite, and that they are 
much sober. ‘ vhey present the i’oi'ui of a right Sfjuare prism 
which may be ji'ogarded as the primary, w ith cleavages parallel 
to its lateral planes. The lateral edges of Jhis prism are replaced 
by single planes, but the terminal planes are imperfect. 

It is softer and much more glassy in its fracture than scapolite, 
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for which, on account of its form, it might be mistaken, and 
does not resemble any other mineral with which 1 am acquainted* 
I have, therefore, named it Nuttallite, out of respect to the 
gentleman '^ilio brought it to this countiy. 

I hope ati some future tyne to be enabled to describe it 
jnore fully than I do from the minute crystals my specimen 
contains. 


Article XL 

Repli/ to Mr. Ihmhw's Oft.iervatiiws on Dr. Herger’a Account 
of the hie of Man. Jly J. F. Berger, MD. ^ 

("fo the Fklitor of the A)ni(ils of Flii/osop/n/.) 

SIR, Cciicva, March 9, 1S34. 

Bkinc cng'uged a slinrt lime since in some researches at the 
public library of our city, I there met with tlie set^ond part of the 
hfth volume of the Transactions of the fleological Society of 
London, the :27t1i article of wlheli is (utitled Sup])lementary 
Observations to Dr. Berger’s Account of the Isle of Man, by 
J. S. llenslow, Fs(j. MGS. Unless I deceive myself it is the 
business of him whom a criticism especially concerns, either to 
protit by a reasonable and impartial c.riticism, or to animadvert 
upon that which is not true, or dictated by tluj malignity of 
envy. 

The charge of having published a nuunoii' IVom loose memo¬ 
randa,'^ is of so grave a nature, that i'lr. llenshov ought to have 
satisfied liimself that it w as w(;ll foumled, oi- tt) have named the 
persons from whom he received llie informaiion.-)- If Mr. II. had 
taken the trouble to write to me iqxin this subject, I should have 
replied, witliout in any way discouraging a (riticism upon a pub¬ 
lished memoir, that I had remained in tlie Isle of Man'only from 
the Lstof .June until the 8th of July, 18) !, :ind that it was on my 
return from Ireland to London, in the i(i'ginning of'1813, that I 
drew up the moinoir j)ul)lished in tlu‘, second volume of the Trans¬ 
actions of the Geological Socicty,from notes actually made on the 
spot; and with the exception of Mr.'I'homas Webster, Draughts¬ 
man to the Society, I have no recollection that any member of 
the Society ever saw these notes, for no opportunity of showinu' 

' After liaving finished, as niiicli as depended upon rnysetf, the geological cxaniii}3,t5on 
of this Isle, fearing that my notes origihally written hf pencil, be ohliTteratfil, it 

occurred to me to fix the plumbago upon the paper by a process vi\l known 'to artists, 
by moistening with a sponge dipped in milk, the leaves of iny book,^whiclt I unsewed, 
and which from that time were Imxc xkrets. 

f AV q/udjulsl (indent^ nc qrhd vvrl mu andcai dk'crc. 
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them presented itself. Mr. Webster obligingly lent me Jiis 
assistance in preparing the ma^ and sections which accompany 
my memoir,* but it is true that did not consult him on subjects 
which.were not in his department. J 

It will be readily conceived that^l had not^^tlie raVans of ascer¬ 
taining whether the southern part of the chain of mountains is 
placec in my map of the Isle of Man two or three miles too f ir 
to the east, according to the opinion of Mr. llenslow (p. 48:ij. 
This fault may exist, and probably is not tlie only one. 1 
regarded this document merely as a geological map, without 
absurdly pretending to dedicateut to geographical engineers.f 
I will only add, that, in my opinion, it is better as a topographi¬ 
cal map of the mountainous part than those of my predecessors, 
and that in publishing his own, Mr. 11. has not rendered mine 
useless, or superfluous. 

1 must confess 1 was surprised on reading (p. 48:i), that I had 
omitted to mention several formations of rocks, being pcrsuade<l 
that I had inspected them all, with greater or less brevity, except 
those which arc volcanic. I vva.s fearful tliat some umjuestion- 
able trace of volcanos, eitliei extinct, or in activity, had escaped 
me, but I was not long in recovering from this ap[nchcnsion, 
by observing that my critic, and 1 do not attach the same idea, 
to what is called a formation of rocks, and that ]\]r. H. applies 
this term to objects which are of very secondary importance.| 

Mr. llenslow has found granite ?.i/ siiu in other places than 
those whicli 1 liave mentioned, and he. has also traced its course 
further in aiiotlier direction than 1 have done, lint did (his 
require for its narration more than three <piaito pages ? Tlieruck 
called by those who adopt the principles of Werner, 

is remarkable in this respect, that being composed of tlie remains 
of ancient rocks,|it expre.<5ses a formation of modern date, which 
is supposed to have, occurred by de})usition, rutlier than by che- 

* 1 have publidy ncknowli’d^t'd my ol)li)»ati()ii to him. 

+ I had tl]en only a Minplc pocket compabs to make .use of in goinj' suceebsively 
from one mounUin to another, 

t I am af opinion that in (Jeognosy the tenn Forntation may he dciined to be an 
akseinblage of curtain rocks or mineral matters, which :ippear, asTordin*; to tlieir 
^eoj;no.\tie relations of position, to he contemporaneous or nearly so. I am at present 
acquainted only with the following : * 

1. Formation of Primitive Kock.s. 

y. . . Transition Koeks. 

-Secondary Hocks (Ploetz). 

4. - — Alluvial Hocks, or matter. 

* - -Volcanos. 

1. leave it to those ho are more capable than I am, to determine whether what is 
called the fresh-w >*i' limestont should be added to the most recent members of the 
third formation, ty whether it is sictually a distinct formation between the tliird and 
fourth. ‘ /' 

§ Professor Jameson, by translating the tirst part of the (Jerman name into Etig- 
lish, has rendered tlie pronunciation less harsh. * 
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mical action. Although it is not always easy to distinguish Uk; 
schistose variety of this rock from argillaceous schistus, it may, 
however, be effected either by a glass which magnifies consider¬ 
ably, or b;y',the blowpipe, which converls the greywacke into 
a frit only,\ while the argillaceous schistus fuses; this is 
undoubtedly the effect of the fluxes naturally mixed with it. I 
believe also that the jnea)! spociiic gri?vity of this rock is rather 
greater than that of schistose groyWacke. The natural deconi[)o- 
sition of the latter produces a sterile sandy soil, luit little suited to 
vegetation, on account of the readiness with which water passes 
through it; while, on the cuniTarv, it is retained by the plastic 
property ol tluj decomposed argilla(;eous schistus. l.astly, the 
rrdative j)Ositions materially assist tluj travelling geologist. I 
iiad carelidly weighed all these distinctive characters at. the time 
of arranging my memoir on (he Isle of Man. 1 have allotted a 
c(.msideral)l(; space to this transition rock, and I fmd no reason 
intlui sn))plemeu(aiy ohservalions t)i‘Mr. UensloA\-,u inch mdmucs 
me to alter my opinion in this respi'ct. 

Mr. 11. gives so nHii.stlncI an idea of the rock wliic]) <-,harac- 
terises what he- terms llu' “ (piait/ose distihi,” that 1 shall take 
jio further iiotice of it. 

I am pleased to hcluoe that tin; circumseriptioii ol' tlie lime¬ 
stone cutmtry is mole concc.tlv trac(;d in Mr. llenslow's map 
than in mim' ; but the ditl’erimc.c. is not a-ssuredly Vc'VV stiiking. 
Without attaching loo much vahu; to a conp'ctme, 1 m.iy impiire 
(/f Mr. If. how hc‘ sujipo^es (he lit.'terogc.auaaus siilislaiices 
wiiich ari; found in amvgdaioid.'. Inue 'ms.'ii Conned liu re.* 

I now arrive at my “ great mis*ake” (p. that ofliaving 

supposed that, tiu; whole e\u>nl, of the ',■>1 limii'-- of i.aiigiu’ss wa-' 
(umiposed ofa eoii;;iomerate of (piariy. pebfiie.s ' lo^ely aliachutl 
togetlier. 'fids error on mv part m;i\, pe!!r,,,| \isl, and J 
thank Mr. 11. ibr having aonnadvoi leil upon p, ; ( mi iummucli 
dis|)osed to bi'liese, that the rock wliich, accordin ti> Mr. ti 
forms the gn.atcr 'part of it, oiigol to hr c died 'in losv ■'irN ' 
wackc, ratlier than argillaci ons srliistn^. 

Mr. Menslow mistal ilum • l> liiaf 

«////»(’ ////crc///lift ween Sc;i! let and !' -iva.'.ii c<upuii le, ;i 

bed of amygalaloidal trap. I menluai, on the iai\, the two 

plaecs in whiidi I had ob.served tins iock..{ 

• It wi'll known th:it sonu' ol'tlicsi' Milorjii!.-,wliirlt ;iri* ot" ;i tViiiMf :iml ilftiiMli- 
nature, nt'tfn disuiipcar )ii>in tl)i' pa'.te in v.liicli i! jy v.cri' iiu’loM'tl, liy tlia ai iiiin oi' 
.'itniosplifric agents. 

•f 1 owe it to trutli to state, that not Inning enm])li'tntl the liivnit oi'iltis i'.tlniiii>, 
vny eonipanions may yet reinember, I liail soim-iloalit'', whieh wei'- i'! ini)\til 1>\ .Ui'- 
Webster, as to colouring my map uniibri'ily, as lias aetually lieen tlonn. lUit 1 (iu'„!it 
al tlie same time to remark, tliai 1 do not say hi (he (i-.ii of my tlnfl*ii'.i oib- 

miis of liangness isnitin lij eouiposcd of this eonglouierale. 1 I’oidi.Vd iiiyscll'to jn iic- 
ral stateriicitts, ^vhiell are n<»t iaeormet. I'he siuall esti-nt of ilie istliMiis (»f l..*ogi!i-.s, 
compared to diat of tlie whole isle, ouglit, perlia]»s, to di.sann the exbenie si.'verity ot 
my eritic. I 

i “ Kaal-Farane and OoniweH's Mhdk, two pl.iee.s tlnit siparati- .''larlet Point 
from the entraiiAtof Poolvasli Hay. present :in uns<ratilied tied ol' amj'ulatoul, tlnit ovor- 
lies tlic limestone itself." , 

iVeiv Series, voi.. \ ii. 'Mi 
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Conformably to the general opinion, I have in my memoir 
given the name of Citrragh to the flat country only, situate to 
the north of the group of mountains in the Isle, for 1 had never 
heard that this name was applied to the tourbihes ii. the moun¬ 
tainous countiy; the flat country which 1 speak of.tnaving been 
long used in agriculture, 1 thought it suflicicnt to state the 
opinion of a respectable man (llishop Wilson), relating to the 
trees which they procured from it especially more than 20 
years since. 1 have preferred to make known, by characters 
which arCj I think, uneqiiivocal, the use and profit tliat the agri¬ 
culturist nf)W derives from the iftarl which is also met with in 
this district below the sandy soil, to the subject, into the details 
of which Mr. 11. has entered with sutUcient minuteness. The 
discovery of elk bones and of earthy phosphate of iron in this soil 
is unquestionably iutcr(;sting, although it docs not possess any 
thing which is very extraordinary. 

With respect to tlu; shingly beac^h situate a little to the north of 
the sandy hills which J have marked in my map by the name of 
Balla-Chirnfin Jlit/s, Mr. Ilenslow exclaims against the annual 
increase which 1 assign to it, from tlie assertion of several inha¬ 
bitants of the Isle, lint has he not frecpiently had’occasion to re¬ 
mark, how little the accuracy of expressions used in conversation 
is observed; and was not the manner of stating this assertion, 
which I twidonly considi red as an exaggeration, sulliciimt to 
undeceive any clear-sighted ])erson 

1 have now finished a liasty examinalion of a critieisni, vvhieh 
is imdonhtedlv rutlier prolix and inflated. 1 slinnhl have sihmtly 
profited by the ti uth which it may contain, if it had not been oi 
an injurious nature with resjiei’.t to nu', for it tends to induce tin*, 
belief that I liavo little ,ves])ect for trntli ; besides whicli, Mr. 
Henslow’s supplementary observations to my memoir have bei'ii 
published in the Tmiisactions of a Sijciet y ofwhiidi I am myst ll’ 
a member, i 'uiqur Suutn. 

■* Son!.' ffo so tar as to say that the increase is no less than two yants in :i year ” 
I will add that I wrote ini memoir iipon ilie isle of Man in a foreign lanjan^f, ami 
without the assistance of any persoj-,. 
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Analyses of Books. 


. ^ Artic le XII. 

I Analyshs ov Books. 

A Selection of the Geohfical j]Ief/i()i/s tconiaincd in the Annalea 
lies Ali?ies, togetkcc iri/h a Si/nuftlienl Tnhle of hjiinivu/ent 
formations, and Al. Ihvngniarl's 'I'ahle of the Classilieation cf 
Mixed Rocks. Tianslatecl, willi iNott's, by H/b. do la Bcc-h(‘, 
-Esq. EKS. FLS. ]M(!S. ike. »l.oiulun, 182-1. 8vo. |>p. odd, 
and 11 Plates. 

When wo compare tlie small spae-o of time during' which 
geology has been pursued as a seieiioe of iiidiiclioii, with the 
(juantity ol’ini’ormatiou iliat. we now pt.)sses,■^ orihe sliuelure of 
IJie globe, or at least of that portion of it whieh is open to tlu^ 
cognizanee oi’iuau, we cannot fail to peiceive, (bat the progress 
of geology in the mighty luarcii ol'knovvh'd^e witnessvHl by (he 
])resent century and tiie latter }>art of tiie preceding one, has 
been fully coimnensurate with that of ilu; kindred sc'ienees of 
Mineralogy and Chemistry. The principles of geological 
science have been, to a great extent, distiiu'tlv established, and 
are now applying to tin? exauiiaatiou of llu- physical structure, of 
almost every part of the earth, 'fhe geological features of soutli- 
ern Europe;, and of the British isles, liave Ix'cn most diligently 
investigated,—though ^vith re.spc'ct to these alone mucJi yet 
remains to be acet)mplislu‘d—and the kuowledga; thus gain<;d 
has been emploved w’illi the gixatfst advanlag*', in the eom(;a- 
rison of them with those oi’other cimnlrn -. 'I'lu' results ha\i; 
been given to the world in a numerous series of memoirs, in 
almost every language oi'laiiNqx , but prinei^ndly in Ei'enc.h and 
in (ferinau. IVom those in the I'onmu' ianguage, publishe<l in 
the Annales d(;s Mines, -a work coiiduc.led le, tlie (leneral 
ta)uneil of Mines at Paris, Mr. de la, lh-eh> h ^ in this, volunu' 
performed an acceptable servict; to r)iiif''h e;*'" 'gists, bv selee.l- 
ing, with sonu; abbivviation, a. ^erie^ ■ i die move, mijiortant 
j)aj)crs Ills ouu (iminence as a )lo;;i.-.| i- i Mdin leiit 'jiia- 
rantee fur the qualilv ofthe woik: anil we shall tlieielore e.miliiu' 
ourselves to a Inief analysis (d' its contents; appending to tins, 
however, his translation o( .M. iJrongniarrs “ aNotu e on tlie 
Magnesite of the Paris Basin,” of uhieh we pmposfsl to lune 
given an abstract in the Animh, some time since.' d he woil. 
cumraences with Mr. do la Beehe's very um I'uI •‘S\nop(ieai 
Table of Equivalent Formations,” giviici; the ’^•’anx s rtf tiie 
various rocks in Fnglish, hVench, auddermaii, ar'd to wjiieh 
are subjoined the synonymes of certain induidiial t';eologis(s 



Se^r Aioik/s. N. S. iw )>. .SSU. 
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where these differ from the terms in o-oneral acceptation. Mr. 
de la Bechc, we observe, gives the “ new red conglomerate,” 
as the c(|uivalcut formation to the rothe-todte-rliegende,” 
placing the latter between the alpenkalksteiu (ma/,oiesian lime¬ 
stone) and the |)or|)hyr gebirgo ot4vefersteip (ue\v«fed porphyry, 
porphyre du gres rouge), which is succeeded by the coa. mea¬ 
sures : and in the prelate we find the following observation on 
this subject :—With respect to the identity of the new red 
conglomerate with the rothe todte liegende of Cermany, it may 
perhaps be right to mention, as discussions have, lately taken 
place on this subject between the Rev. W. D. Conybeare and 
Mr. Weaver, that the c.onglonierate usually termed new' red con¬ 
glomerate, in the neighbourhood of hlvet('r and Teignmoulli, 
seems closely to resemble the rothe todte liegende, as has been 
already staled by l^iof. Ruckland ; the magnesian limestone is 
unfortunately wanting in that count)y, or at least has not been 
described, thougli traces of it are mentioned by iMr. C’onybeare 
(Outlines oflhe (leolfjgy of R.ngland and Wales, p, oOS) at Samp- 
ford Peverell, in Devonshire, for hemaith that roc.k tin; (lenmni 
rothe todte liegende is always described as oceurriug.” 

The next article is i\1. Broniiniart’s Table u( thv-. Classification 


of the Mixed Rocks, from tlie Journal des Mines, which we are 
glad to see in an Rnglisli dress ; tor, with tin* exception of Dr. 
Maccidloeh’s, we think it the only nscdid anangement of thost; 
important s\d>staiu’es tliat lias ycU been devised ; though v,e are 
also of opinion that a ('omhiuat ion of tlie two might he idl’eeted, 
with some additions, jieiiiajss, from M. ile l.eonhard’s new 
^M'harackleristik der Fc.lsarleii,” which would be preferable t(t 
either. We w'ould likewise suggest to some minoralogieal geo¬ 
logist the propriety of determining a series of the Ihitish rocks 
according to th'- (‘lassificallou of ISl. Brongniart, and of publish¬ 
ing' a talde of their localil it'S. , 

The memoirs liom the Anuales des Mines then sueci ed, ami 
are as Ibllows;—CJuological Sketch of the ('oat District ol 
Saint-Elicnne ; Uy M. Beaiiier (with a geological map). 
Memoir on the Cleograpineal Rxteiit of the I'ormation of the 
Ruvirons of Paris; by M. d’(Imalius d’llalloy (with a giiologie-.i) 
map). Ivxtraet of a iVleiiaar on the Ihissihility of causing hresli- 
W ater IVloIluscw to liie in Salt-W ater, and Maiiiu* iMullnsi-a* in 
Fresh-Water, with geological Applic.dions; by M. llcudanl. 
<Jn Cabbro ; by M, \On Bneh. Memoir on the Mountain ol 
, Rock Salt at Cardona, in Spam; by M. 1'. Louis Cordier. 
Observations on the lOrniations of Ancient Cypsum oecuirim: 
in the Alps, nyrtieularly on those considered as primitive ; jire- 
ceded by'^wv PaetA relative to the 'I'rausitiou Pocks of that 
Cliam ; by^Nl. Broehunt de Adlliers (with a lithographic ma]), 
sections, 5cc.) (.leological Sketch of the Tluiringeivvald ; ami 
on some Basaltic iMountuiim oi' Hesse and Thuringia ; by M.<k 
Hoff, Report on the Tin of l^eriac (dep, of the Loirt Infere.); hv 
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Messrs!. Junker and Dufrenoy. Considerations on the Place 
that the. Granite Rocks ol xAlont Plane and,other central Sum- 
uiits of the ought to occupy in the Order of AntevitjUat y of 
the primitive; Series; by i\l. B. de V^illic.-rs. Memoir on the 
fJeology of the J^iiifinnis of i*on.s-le-Saunier ; by M. ('Iiarbaurt. 
On the relative Positions of tlio Serpepifines (0{>hiolites) Dial- 
hio(^ Rocks (lMt])b(jtides), Jasper, t^e. in some jiarts of tlu', 
.\j)ennines ; by Alt;x. Rroii^uiart (with liiliOL^rnpJtic sections, 
N.e.)» Gii f'k^ssil \ egetablc's tiMver'-ing ihc Beiis of tlie Coal 
Mriismes ; !jv the Same (wnh, a lidioyi’a.pliic oriiil, u! tlie t.J'al 
'dine td‘'IVeui!, ne;;r S>. Ivl'' hov.i b,- Stems of large 

\‘.'gt tal.)le.s\ i\<.!tiee nn t!\e (\.‘a! .'vliii' ; ;,ni' liasin of tl'.e 
,\vt,yion; liv ,\L .otiee, oa iiie tieolagv o*’ (bo 

^Vb'siern i^art of (he l^alatinate ; by 31. de Bonmii'd.* Outlie 
Zotilugical t 'liaraeters of fbomiations, v\illi tlm A jiplieat ions eif 
1 [lese Characters to the Determination of some Rocks of the 
('balk iMirmation, by A. Brong'niart (.with a lithogiaphic. |)iint 
of organic, remains, ami anoiber of the 31ontagne des I'ls), 
Notice on tin* Hart/; by 31. de lionnard. On the Ckdeareo- 
Irappean b'orinations oi’the southern Root of the bombard Alps; 
liy A. Rrongniarl. Notic'e on tl|e .Magnesite ofthe Baris Basin, 
and ofthe Position of this Rock in otlnu' Bl.iee.s ; by iht' Same, 
(with a iilate (.)f sei’tions). ()ljsevval ions on a Sketch of a 


(ieologi<-al Map ot I’rance, tin* Ba\s-Bas, and ne.ighbouring 
(bmntries; by 31. d’Oniahus d’l lalloy (u itli the ma[)), t>n the 
Geology of the Bnvnons ol’ S(. bcgi.r snr Dheime (dei*. ofthe 
Saonca.nd boire); by -M. bevailois. 

In bis table ol’Rtpiivah nl Ibjiiualions, Mr. d('la Beche lias 
inserted the mnsehelkalk and (juadersandsie.in of (lermany as 
.separate forma!ions, in order ft) shot.- tim eipinioii.s at present 
entertained on tin* subject b\ some la.mlinental*geologists, who 
eamsider the niusclielkalk as distmet irom our has ; and conceiv¬ 


ing it to be of somi' importaoce t(> (h.-tenuine if wo art; or arc nut 
to add two new formatuins to our secondai v loc.k.s, he has, m an 
Appendix', subjoined to the alntve memoir;/ ilu; description of 
the niusclielkalk and (pia-h'rsund.steiii , .eii !)y .M. I^lmuboldt. in 
liis Rssai sur Ics (Jisenu.'iit, des Rocht;s," ami that inserted by 
Dr. Bone in bis Memoir on (!(;rmany publislmd in the .lonrual do 
Phy.siipic. 

W(‘ piMCi'od to extract M. Br.nigniavt's mttici; on Magnesite: 

The distnbul ion of tlie rocks and minerals entering into the 
comptjsitlon ofthe crust of tin; glolie, may be n;g;U'ded in diliei-* 
cut j)()iiits ofvimv, and tin; diiferent kinds o( relaiion.s .subsistmg 
betw ecu these bodies .succes.sively e.\amiiy:.“d, ' 

“ Sometimes xvi; take a (ormatiou composed ol ('dioreut’jcmd.s 
of rocks, whose epoch of formation is well deternpned in one, 
place, and we follow it jn other jiarts of the elobe, to see if it 
pre.scvves the same position, and to study the mincralogical ino- 
ditications ft experiences : this point of view is priiicipulif/ geo¬ 
logical and secondarily mincralogical. t:iometimes wc study 'a 
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simple or mixed rock, of a certain nature, and following it in 
diri'erent places or in the different formations in wdiich it occurs, 
we examine at what epochs it has been deposited oi the surface 
of the globe, what are the minerals and rocks witl^ which it is 
associated, and what peculiariiies *it presents in each of these 
epochs. This [loint of .view is pri/icipalfi/ niineralogical, and 
sexo}i(hn-ilt/ geological: it is as productive as the first in general 
results, and consequently as proper as it to discover the laws 
which have presided at the structure of the earth, and at the 
formation of the minerals that enter into its composition. 

“ It is under this last point f)f vit.'w that I shall consider the 
mineral which 1 have nuaitioned by the name iMagnesite. 

“ The following are the minerals to which I give this name. 
I disting'uish them in two principal scric'S, whicli may one day 
be si'parated into two species wdien rve shall have observed 
sutlieiently essential ebaracters to establish this distinction. 

‘M. Plastic magnesite (magnesite plasti(pie), composed of 
magnesia, si]cx,and water, without carbonie-acid. 

“ I here comprint; the magnesite, so improperly named ccumo 
de l\ier, that of tin; environs of Madrid, that of the environs f)!' 
Paris, tliat of .Salinelle, department ol‘tbe (lard, tkc. 

Serpentine might, from its composition, almost be referred 
to this spt'cies •, but it is distinguished from it by its uiineralogi- 
cal (-haracters. 

‘‘ ‘i. bdlhrvc.-'ccnt magnesite (magnesite ('Herveseente). essen- 
tiallv eom])Osed ofmagnc’sia ami carbonic acid, sometimes asso¬ 
ciated with \ery varialile jirojaations ofsilexand water. 

Wo may refer to tins division the magnesite of Hrouhschit/, 
in Moravia ; those of Piedmont, ol'ihe Isle f)f Klba, of Paumgar- 
ten in ISilesia, of iStyria, 

Having made known, as far as it appears Jieccssaiy, the. 
minerals I ineaude under this name, I shall now descrihe the 
j)Ositif)u of the magiK'sito of the, Paris basin, and present the 
union of;i fe.w facts and <)])servationK in order to complete the 
ge.ognostic history d*'these, minerals, tlie principal object of thi^ 
Jiotice. „ 

Po ift/i Maiinc ■<ir c. 

] tirst (ibserved the pi('seiu'e of magiu site. in ratlicr exten¬ 
sive beds at (Joulominiers, 12 leagues to the Iv. of Paris, and 
atterwurds rjuite close to the latter town : I sludl describe this 
.variety and the circumstances of its position witli some detail, 
as 1 shall afterwards employ it as a ty|)e ol‘ comparison with the 
same ijiineral, Ibiuid in oilier pcisitions ami in other places."^' 

The m!Tg'"/esite ofVJoulommicrs, in the puresl. specimens, for 
it is ftften i^ixed with other things, possess the following cha¬ 
racters :— 

I 

* I am indctited to .Af. lUcrimi'e for the knowlcdf'c nf this magnesite. lie was 
struck witli the soapy iincluosity of a stone whicli he ibuud at (ioulonfaiicrs, and hav- 
ini; brouglU it to me, he put xuc ill the way of discovering this mineral in the l’an‘‘ 
basin. 
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Its masses are soft, smooth to tlie, touch without beiiio- 
unctuous ; its powder is rather hard. 

“ It easily absorbs water and swells out considerably, becomes 
slightly translucent, and forms a short sol’t paste, reMiiubliiig ' 
jelly. ^ * 

“ It does not cll’ervcscc with acids, 

“ Exposed to the action of a porfcelaiu furnace (at 1-40'' of 
AN'edgewood), it hardens, exfoliates a little, but does not sidfer 
any other alteration; it does not show the slightest trace ol’ 
fusion, either in its thin pieces or on tlie surface ; it however 
becomes rough to the touch, and bard enough to scratch steel. 

M. Jiertbier has analyzed this magnesite, chosen from the 
jHircst masses, and has found the following ingredients :— 


Magnesia. 21a) 

Silex. Til'd 

Water. 2i)-0 

Alumine.Ol-d 


bi)'4 

'fhe magnesite of (h)ulomnners o<rcurs in masses, which, 
by tlu'ir schistost^ structure! and tluimcss, sbow' they belong- 
to tliln beds. 

Its colour is ^\hilis!i, most commonly pah* grey; it has often 
a roseate tint, but it loses that and its gn v colour in the tire. 

It, IS assoeiat<‘<l with brownish and reddisli chert (silex come) of 
ii very scalv frncture ; it is lotimately united with if, and peae- 
trati's into all its cavities, and even iul.o its mass; it is also very 
IVecjueutly associated with inarlj liiiiestoue, and then elfeivesces 
and becomes |)arlly I'usilile. . 

This magnesite oi'cnrs in Ibiu beds, inttn’pvsed between beds 
of marly limestone and l aicareous mail, n uir (^ailttiiimiers, on 
the right of (he road, entering the tiwvn on the Paris side, in a 
small lull having a north and south dirictinn, and which having 
bei'U cut. to form a canal, exposes its inti la-n' strnclirre and tin; 
tbllowing series of rocks, bt'guiniiig w;:u l!le iippi •ni'isl.. 

“ 1. A bed, coinposi'd ol sihe.eoe limestone, the middle ot 
wliicli is of white and cellular clier^ {silex come), and the com¬ 
pact limestone mass tilled by small shells sc-arcely determinable, 
and by larger shells, such as l.inmens longiscatas, cyclostoiaa 
juumia, &.c. 

“ 2. This bed rests on a bed of very irn'giilar lliickness, of^ 
greyish fissile earth, resembling clay(;y marl, and which has been 
recognised to be an impure magiicsiti*, i. e. miffed w ith^calc.are-— 
ous marl. * > 

“ d. Then follows a bed of soft and friable ca!carcoiAi marl, 
containing anothei- small bed of magnesite. 

“ 4. A bed of calcareous marl wiiiiout. silex, beiicatb which is 
another sihall bed of brown iui[>uro magnesite. 
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“ 3. A thick bed qf white calcareous marl subdivided into 
many strata by marl beds, and by a bed of zoned chert (silex 
come zonaire), almost jaspic, vvil.hoiit either shells or iiiagnesite. 

“6. A bod about two decimetres thick, composed of browu 
chert (silex cornd) in irregular aoduies, butpi,incipaKy flattened, 
'riiosc arc tlio nodules that are enveloped and even penetrated 
by the Parisian magnesilc of an isabella rosiaite grey colour. 
It is sonu'fimes very pure*, does not <'.l't’ervesee with acids, and is 
absohitely iiduNible in the heat of a purcehiiu iurnaco. it is 
sometimes slightly translucent. 

“ 7, These clierts (sih.'x) are ])raced on a bed of jjard calcare¬ 
ous marl in nearly roinul nodules, and containing c-yclostoma 
inumia. 

“ (S. Be»neaih is a thick hod of white, calcareous marl, j'riahlo 
or only splintery, and containing neither chert (silex) nor shells. 

“The total tiuckuess of tiu' ln;ds com[)osing this hill is nine 
metres (about 29 feet). 

As this succession of beds and rocks is isolated, as no 
ollu;r iormation is s('en above^it, and as we do not know that on 
uhich it lests, we can at most suspect its position by a com})a- 
risou of these rocks with those, that res('nd)lc fliem in the Paris 
basin; but this is a [)resumptiun diilicult to prove without the 
preseueo of the organic nmiains found in it ; now this eharacf.er, 
which is so uselul in establishing analogies hetween formations 
far distant from each otlu-r, possesses all its value when it is 
recjulred to determine the j)osilion of oire formation with respeei 
to tlio others in the same basin : it jiiay then he luac; employed 
with jrerfeet safety, and geologists who admit these rule.s of 
determination, and who have stien tin; eyelosttmia mumia and 
lamneus longi.scatus cited, iuivc,* immediately n;eognizcd the 
position ol the furinatiou contvnning the magnesite ol'Cloulom- 
inlers. These shells are n(>t marine, one (.if them is evidently a 
I'resh waiter shell, coLiseijiu ntiy the magnesite belongs to a flesh 
water formation, and the two sjiecies of shells I have just men¬ 
tioned, lutving as ye-t been only found in the middle fresh water 
formation, in that situated between the two marine formations of 
the Paris ba^in, we .should refer the magnesite of Coidominiers 
to that fresh water formatiryi; it forms part, as we have else¬ 
whereshown, of that ivliicli we haie nannal siliceous lime¬ 
stone. Tlu; hard calcareous marls, and the silex that accompa¬ 
nies the maguesile, remind ns of tlu' siliceous and calcareous 
t’haracter.s of this deposit, and complete all the analogies. 

“ The magnesite, having shown itself in a very distinct manner, 
both as,to its purity and (juanlity in the siliceous limestone of 
Coulommiei’s,.'‘ilie rule.s of geology teach us that we should lind 
it clse',vhcre,^fl)y seareliing for it in this formation; this lias in 
fact hajijuaied. ihoci^eding towards Paris, and at about two 


« 


Pcsfrijition tUolot'ifiut (lei> Environs dc Paris, p. aA'cl 203. 
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lengues from (Joulomniicrs, wo. observe aiear Civcy the same 
rock with the same mineralo'j;icnl circumstances ; i. e. the lime¬ 
stone so ■ciiinpact that it, resenibles tlie fine compact limestone 
nC the Jura., the chert ('sile\), the c!ay(w. inaj'ls, the magnesite, 
hut loss pure, and^hc sanuilVesli wat’er sliells. 

‘‘The short distance-of these two places rendered these* 
resemldances very presmnahle ; ))ut fransj)ortino- ourselves to 
St.Ouen, close to Paris, on the I)ank of the Semr* and at the 
fool of .Montmartre*, we liod I lie magnesite* in a formation alto¬ 
gether similar to that ut i'ouh.^iamu‘rs ; the same limestone, the 
<ame ciu.-rt (sih'x), tin* same shells occur there ; the position of 
the rock beneath the tryjisui.i is tiiere well determined. The 
luagnesite is liowever less pure h.ere and less apparent; 
traces of it only occur; lluse traci's had long ^«nce been 
oi)serve^'h AT. .AriiK.*! Innl rmnarked the [irc'-i iici! of magnesite 
in the marls oi' .Montmartre; Al. l:aven had ohseived, more 
tluui thirty years ^iu'■.(', and had show n me tiuitlhe menilite <*on- 
tained it. Now' tins I dougs to tin; fresh water lormatioii 
heneatli the gyjisum; it i-- prolialih* dial we should find this 
mineral either in minute ijuamities, or in Mirall nrasses, iu all the 
siliceous limestone roehs id'this same Ihnnafion, sneh as those 
of (Jliam|)ignv, Orleans, Si pteiiil, i^e. I have ii'eogiiised it in 
a gre\ish clavev mail whivdi accompanies a siU;\ resinite oft.lu*. 
environs ol' Alans, e<)nsei|iienllv at more than 40 leagm^s t.o tin* 
west of Paris, ainl hO h'agnes from the first place in wiiii4i I have 
incniioiu d li. 

“ Geological CircmnstaHcc^ of ihc Mngnesile of dit fere at idaecs, 
coi/ijKired iciiIt. lliosc of !/i<' I'lniyian Mognexfe. 

“ We shall find this roek sdU t'urlher di'-tam, m . 1 . liasin se¬ 
parated from ours not only hv a distance nf more than 120 
leagues, hut by chains ol'ini.>unlaiiis wlios(‘*strucfur(; and nature 
are ultogcliier t'oreign to (iu'se uliieh surround our basin; now, 
it i•^ reinarkahlc, that we find ihe mag'ne''iU with all the cireuni- 
stanccs whicli accompany it in (hai paO of the l^aris liasin 
where it is most pure. 

“ Alagnesitc lias long since lieeii ooserved ut Salinellc, near 
Sommieres, in the department of the CJard, iietwi'cn Alais and 
Aloutpidlii'r; hut its position has only been delernimod a few' 
)eavs since, by t!ie description M . Marcel de, Srrre has published 
oj' it. 

“ It is thcri'fore solely to the reintu kahle analogy of this 
tion with that of (loulommiers that J wish to call (lie. attention 
of nal nralists. The magnesite of Saliiu^llo is .'?*'',histo.se»Jike t.haf" 
of Conlommiers ; it possesses the same colour, approaching grey 
with a roseate tint, with the same tcnacitv; it absorbs vvater in 
the same manner; it composed of tin* same ingredients, i. e. 
20 jiarts ol' magnesia instead of 24, dl of silev instead of 54, 
and 22 oPwater instead ol'20. It will he acknowledged that it 
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is difficult lo meet with more resemblance between iiucrystallized 
minerals, wliich occur at more than 100 leagues IVom each other, 
and if the mineralogical species cannot be here determined by 
the fonh, it is sufficiently so by tlie composition ; tjie analogit's 
drawn I'roiu its associated niiiierals, and it>' position, arc the 
same ; it is mixed witli nodules of chert/, (silex corne) which 
resemble our menilite ; it'is accompanied and covered by marly 
limestone containing I'resli water sliells, conso(jmnitly it belongs, 
with lliat of the Paris basin, to a calcariMi-siliceous IVesli ivater 
formation. 

Put magnesite, i. e. this stone essentially composed o(“mag¬ 
nesia, silex, and water, occurs in many other phiees dispersed 
over the surface of Europe, and conse(|uen11y placed at great 
distances»froui each other. Someliimis we are ac<[uainted with 
its inofle of occuireiice, and then we know that it is veay difl'er- 
ent from that 1 have abovt! described; sometimes wc; are igno¬ 
rant of it, or at least we do but presume it; but in all these 
plates and in all those positions we shall see the magnesite iu 
occur accompanied by the same mineralogic al cbaractejs and 
the same geological ciicumslances (circons1.anc.es jgc'ologicjues);" 
a consideration that must not be confounded uith tlie geologi¬ 
cal position (gisement). 

‘‘ 'Ihc magnesite of \ allecus lu'ar Madrid is already known; 
for in 1807 1 tlescribcd, in my 1'ra.ite de Mincralugie (1. ii. p. 
192), its nature and ]>ro])(M tu s, from tlie infoi inalion (ibtaiucd by 
the specimens ree.cived iVoin Mc-srs. Siiifda, Diuneril, and 
JMieg, and ol' it.s jxi'^itiou iVuin the >aiiie specimens, and the 
information ofM. Link, who took it foi' a kindofelav; a very 
excusable error at that time. iM, de Uivoro has however studied 
the same places, and has aent me an ideal section of this rock, 
with a detailed elcscrijitiou wliieli I shall transcribe -.dmost 
literally. 

“‘The Village of Vallecns is jwo leagues to the south of 
Madrid; it. is situated lower than the latter town ; an isolated 
hill, named the lull of V'aileeas, occurs near the village ; before 
we reach tlie toj) of this hill, we meetwith small hillocks and 
excavations wMiicli arise I’rom the w orkings of tlu' magnesite ; 
the tour of Tnis lull may be madt' in 20 minut.i's. From observ¬ 
ing tlie locality, an idea is coucei\ed of a gypsum basin on 
wliich the magnesian rock rests. 

“ ‘ Jf we observe (he slnictnre of tlie hill, we observe, coin- 
mencing at the lowest part, gvjisimi with clay, wliicii belongs to 
the salil’erous furmalionsi'.of villarubia; this gypsum extends 
from the walls of Madrid to the junction of the river Javama 


• “ I iiuve liteyillv triiiislati'il JM. IJrmigniart’s exinTssioii, tlioiigb T sliould not li.wc 
u^cd it niTM’ll in tlu' sniin' m'Tiso ; iM. llroiigniarl see)||^ only to hnjdy that it is con¬ 
stantly associated with cataiii niiucrats, wiihoiU any rciCrCDcc whatever to its geological 
or relative position.—(Trans, i” 

+ ‘‘ New red or saliferous sandstone.—(.Trans.)” 
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with the Manzanares; it is very distinctly seen near tlic henni- 
l.age of Notre Dame de la Torre, 150 metres (492 feet) to the 
west of tlio hill of Vallecas, and near the canal of Madrid ; there 
then follovys a bed of reddish clay with nodules of tlilit (silex * 
pyroinaqup^ TIunigh the» niagni'sitc has not been observed 
immediately on the eday, yet M. de. Rivero conceives that it 
rests upon it, because ascending towa'rds the hill, the magnesite 
is found to follow ; and the Hint nodules are fhe same as those 
of the magnesite. 'J1ie magnesiU; occurs in very thick beds, 
coaling Hints which are disseniinatcd Ihrough the" beds: thes(! 
beds are cleft, and in llie clells we Hud as]ie>tus tasbeste l>apy- 
riforme), on which crystals t»f carbonate of lime are observed; 
they are also seen on the magnesite. Tins same deposit rea))- 
pears close to Madrid, it may be observcKl as we lest,ve the bar- 
rit'rc by the Porlello; the Hint is there disst;i!iiiiaied in thesanu; 
nmnner. M. dc Rivero has also nielwilii it, tm the, banks of the 
river Manzanares, ojipositc the king’s villa ; il has also been 
foumbat (hdianas, nim leagms to the noilh of Madrid: the 
author, not, htiviim' visited this last place, is unable to describe 
its situation A thin bed of grc'enish clay mmtaining very little 
magnesite is observed above the magnesite at Vallecas; then 
fellows a reddish common opal (silev resinite) in beds of variabh'. 
thiekuess, very fragile, presenting acru'^t ofmanganesit on some 
parts of its surfaiM’; this opal is worked for gun Hints. A very 
,-(ifl and nearly ('arthy magnesite is found above this fragih; 
opal. 

‘ The dilt'ereut beds abo.i' mgieed bv 51. de Ri\ero iiceur in 
the hill cd' Vbdlecas. 'fhe top -d tlns hill eonstituies a platform, 
oil whi(4i are found many Ihnts, and pit* es of opal, withcrystals 
of carbonate of iron; crystals ot'p'.^ ado-morpiious (piart,. liave 
moreover been observed, and lune 'a on lakeii for opal ery.stal.s. 

“‘Shells have never iieeu met ailh iuMhis formation. The 
three upper heds apjiear on the banks on the Manzanares, as 
we (juit the gale lending to the I’.semlat. 

“ 'fhe author has above, slated tliat m-.ig; e.^iti' ih nict with on 
the banks of the ii\er, and il ae. a''i . mi touaro.-^ the town, wo 
iiiid beds of greenish and reddish el,ly , of which bricks are made, 
and above these clavs an alluviabformal ior., conijiosed of Hue- 
grained sand, and lastly vegetable earth on the siiiface. 

“ 'flius the magnesite of Vallecas and (.'abanas, near Madrid, 
]>ossesses the same tmiaeitv, t/iesamc hardness, the same light¬ 
ness, the same snperticiul roseate tint, as thosi; of (..'ouloinmi«rs 
and Salinelle. It is equally coinjio.Ncd of 'id parts of magnesia, 
5d* of silex, and 20 of water; it, is nc. 5 ;ompa>.i(!d,^ likft oui.-^, byr- 
chert (Hint !), winch also passes into its mass, liy eommoii opal 
(silex resinite), by chalcedony, by crystallized (prptz, add calca¬ 
reous s]>ar altogether resembling those of om- siliceous iimestoiic. 

It aHbrds, certainly, no organic remains; but we. know that these 
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rcmaVns are rare in the siliceous limestone of the Paris basiji, of 
which our magnesite forms a jiart; lastly, if it appears to differ 
by its position on a saliferous gypsum, mucli more anjcicnt than 
our gypfHun, and calcairc grossier, it is not covered by any rock 
which appears more ancient tlian the latter, and it is like j.hem 
in horizontal beds. 

If from Spain we trauf^port ourselves to Italy, ti» the foot of 
the Piedmontese Alps, we shall fiiul, at a short distam:c from 
Turin, the serpentine hills of Castellamoute ;ind llaldissoro, tra¬ 
versed in every direction by veins of mag’ne^i^e uhieli is tcjiacious 
vet plastic, light, and uitli tha' roseate Mi^se iiei;.! tint whieli wa; 
Jiavc noticed in the preceding ni;ej:nesi'ojs. Its prituapul orfuu- 
danientul ami ehaiacterislie coitij)osition ap])eavs to be still tiie 
same, i. e.,of magnesia, sih'X, and wal<;r. 1 feie Imu ever w('haw- 
carbonic acid, whicit seems to indicate a dillerent clnanicai sjie- 
cies ; but its gen/og/iv// (■liriitiiduiK'C'i are still the same. I have 
already noticed them in my memoir on the geological position 
of the serpentines, 

“ The mineral no longer oe.eurs in hori/ontal beds, or nodules 
interposed in the beds, but in nmnerous \eins, iniiting in ('very 
rlirection in the midst of the serpentine; cln rl, coininon opal, 
and jasper, presenting many variefu's of texture and colours, are 
constantly and intimately united with it, as at Coni'innnicis and 
Salinelle. They have been formed cwm in the midst of the mag¬ 
nesite. This circumslnucc of geological association is then 
remarkablv constant, even when the 'geological position lias im 
longer the sanu'. character, and it is here very (lilhnent. It. 
appears to me well (established, that this magiiesiLe helongs to 
the serpentine Ibrmati'in of the Apennines, consecpiently to 
ancient rocks, nearly of tlu; Itansition epoch, 

“ Tiiere are olh.er examples ol'magnesites, but the ciremm 
stances of their geohjgical position are less well known ; yet 
both what is known, and their composition, still very well agree 
with what we. have stated of tlie preceding. 

“Thus the plastic niaguesite of A^ia Minor, known by the 
name of Kcume de M(-r, lias all the exterior characters of that of 
Jhedinont, and even that ol‘ Couloinmiers, with a composition 
that very slightly differs ; it Ipis, like it, the roseate superficial 
tint whicli also oiicurs in the magnesite of lloubricht in Moravia. 
But in this, the carbonic acid, which is in some fpiantitv, seems 
to establish a mineralogical difference, the importance ol’which 
is^notyet w-ell appreciated ; tlie presencii of silex nodules vvliicii 
pass into the mass, reminds us ol’ an analogy in the geoA/g/fYi/ 
,rircvmsi(iiiccs, which is rather remarkable. 

“ We shall confine ourselves to these examples : they arc 
sufficient to prove tlic relations of forina'tion wliicli we ivish to 
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establish between the niagiu slte of the Paris basin and tlic/e we 
have just mentioned. Tin; magnesite in 'all, whether it be or be 
not combined with carbonic acid, contains water and nilex; this 
last substance does not occur only in chemical combination with, 
the magnesia, it also forms isolated masses, and whatever the 
mineValogical ditfthences may be that those varieties of quartz 
present, not only is its dilferencc all that is necessary to esta¬ 
blish the geological rescmhlauces which we desire should be 
remarked ; but it may be saidtliat tliesi* varieties follow without 
interruption from the oldest to the newest magnesites, as the 
following table will show :— • 


r (’ryst alii/,0(1 (juart/, 

Parisian magiu'site....,/ ('licit 

^Scvi'ial varimies of'upal(sitex resinite) 

Maii'nesitc of Salinelle. . Cliert 

( (,'iyslalli/.ed <|uai't/, 

) ('licir/, (sih!\ conic) 


Maiinesite oi Madrio ., 




( halccdoiiv 

c 

i 

Mai;u;‘sitc of Moravia.. 

I , ) ('halccdoiiv 
Alauncsitc oi rKHlmoiit <1. • • 

- j \ aricfit's ol (,sile\ resmitc 

(. .Icsjier 


j ( halccdoiiv 

C St'veiai \aiictics ol'ojial (silcx I’esinite) 
( ('halceihmy 

I \\ Idle and green opal (silev resinite) 
Chert 


liclorc gcol' gv liad aiajuued ni principles and facts the 
precision to whicli it has now aiTi\cd. die presriua* ol magne¬ 
site in the Paris hasin li.i'l n(» ('the* icsmI! ilian tliat ol’adding a 
mineral soecies to the list (d’llu- -c containcd'in our country ; but 
tills fad lUiw possesM.'s aiMliiei nifeii's) ; it lias scrva-d to mute 
ohservat I ms wlm !i were, it may he s.nd, isol.iled. It inlorins 
ns tiiat the magiu'sit'.; b“ds \i<‘re uepouiid on the sip'taee ol the 
vdobt' at very diliereiii epoeiis, Cu -ouu' (ihi.ise ol l^iediuout) 
bi'long to the iiios! aiu'ient sedinn”;' > >i ks, and qllu rs (tliose ol 
Salindle and Conlomumrs) t'l (In- newest sediment, (teitiury) 
roe.ks ; and yd we see tlle.s.'' duj)o*il,.. aeeouqianied by nearly the 
same gt’(</rje'uV(7 nn'iims^itin'i's. Such a remarkable cianslancy ni 
the associal ion of silcx and magnesia, two boilie.s between vvliicb 
there is no chemical amdogv, 'hH fix tiic attention ol geologists, 
and uiav perhap.s conlribnte to show ii.s the origin ol these fle- 
])(isi|s, as the ihennal springs ol’ Haiy (lt-])osiiig travertine have 
pirinted out that ol tiic Ireshwater Inne.'yoiu'. V, is ;>tilinp]>areiitlT 
li'om the bosoni (d the earth tlial tiu' lupiul arose v\lneh dejio- 
sited these rocks ; fi>rwe lind in certain thermal p ati-rs traces ot 
all the ingredients of iheir composition : the mass ot water is at 
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present immense in comparison with the matters held in solu¬ 
tion; but these mattei'.s exist in it: they are deposited, as M. 
Berthier has observed, at the waters of Vichy, St. NecUiire, &,c.* 
not only^ separately, but nearly in the same order, as* the calca¬ 
reous and magnesian formations. The first depqsits, those 
which are nearest the spring, this aCle chemist tells us, arO also 
those most charged with peroxide of ifon and silex; the lime¬ 
stone, still ferruginous, then follows, and is the more pure and 
more separaled from these two substances, the more distant it 
is from the point where the spring rises from earth; the carbon¬ 
ate of magnesia is tiie last d('posited. 

** Without wishing to t-stablish any real resemblance between 
this succession and that of our rocks ; wit hout wishing to repre¬ 
sent that these rocks, certain beds of wliich show" too cleaily 
the characters of mechanical aggregation tor them to have beeir 
formed by solution, have been dcj)osited by the mineral waters 
of the ancient world, \vc cannot avoid remai king that commenc¬ 
ing with the chalk, we find a series of rocks, the nature and 
succession of which are nearly the same as those which M. 
Berthier has observed in the deposits from mineral waters. 
Thus, first, a new formation, i. e. a new emission'of dissolved 
matter w"Ould appear to commence above the clialk, at first de¬ 
positing silex and iron, represented, one hy the l)eds of sand 
and sandstone, and the other by tin; iroir rire found so abund¬ 
antly in the d(g)osits of lignites and plastic clays which eovta-the 
chalk ; secondly, the more' ur less compact limestone, acconijia- 
nieil by iron and silex in the lower lieds, and bv silex in tin; 
upp(!r beds; the magnesite also accomjianied by silex, which 
still occurs in the lower gypsum beds ; this silex is jiartly 
soluble in alkaline li(juids, like tliat of the calcareous deposits 
of certain miueral waters; Iburthly, the gypsum, tht; most 
soluble substance Cd all those we have named, and which sliould 
be the last de})osiledi 

*''We do not ])reten<l to diawany other couelnsion from 
these iliilcg’ent resemblances; but it appeared to us right to 
haxjird them, if it were only to engage the attention of chemists 
and geologists,” 

From this extract tlio reader will be al)le to Judge of the man¬ 
ner in whicli Mr. d(; la Bi'.chf has <;xecHted his task : and we 
will conclude by recommending this work to all stinhuits <.f 
geology; to whom if will be highly useful, by enabling tlnau t<» 
compare our own rocks with the similar formations on the couti- 
iifSit which are described in it. B. 


AiilKiles dc (.liini, tt dc Pliysique, t. xix. p. l.'Jl. 
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March 4 (continued). —“ Sonic i m tlicr particulars of a case of 
llneuinato-thorax ; by .). Davy, i\l D. I'llS. ” 

Dr. Davy’s hopes ot the favourable tcriniuaUou of the case of 
Pneuinato-lhorax, in which taypin-;' was reseiU'd to, as described 
in the Appendix lo his paper in the JMiilosopiiieal frausactions 
f >r 1823,’"' had proved fallacious ;—the patient, had died j and the 
object of the present pa[>er was brielly to dthail the |)rogress of 
his disorder, and to give the exaininatioa of the air Ajund in the 
chest. 

About a montli after the dalr at which tiu' history of 
the case in the Jdnlosophical d raiisaetiiMi'-; terminates, hydro¬ 
thorax supervened, :ind it was id;ewise found that air* was 
collected in the left canity of the che.',!. A consultation being- 
held upon tie.' e.ase, a s(!cond ojieration was diAennined on. Dr. 
Davy having exi>erienfed inconvenience in pimelraling the in¬ 
tercostal space, adojited tlie inetiiod of perforating a ril), men¬ 
tioned by Hippocrates. Part ol' tlu; filih rib was acconlingly 
laid bur<; by tire scalpel, the.n Itoied through by a carpenter’s 
auger, and llu; pleura penetrated by a trocar; about fourteen 
i)unces of clear tirud were obtained, eontaniiiig albumen, and 
a little sub-carbonate of siata, but no lice carbonii; acid ; tlu' 
succ.eeding portions, however, were moic; and more jruruient, 
and containerl ga*^. 'fhe total (juanlitv <<l' iluirl thus obtained 
m the course of six weeks auiouuted'io Lwent\ [liuts. Dy means 
of a ti'ocar and bladder air was obtained fr<»m the aperture at 
three several timc‘s ; and being twamiiu d*by lime water and 
jihosphorus was Auind to c-onsi.st of from 8S fo !)() per cent, rtf 
a/.ote, 2 to 4 carbonic acid, tuid iJ fob 'c, vgim. d'he ])atient 
was at first much relieved by tio- i.peiat ion, and sei'iued to be 
reiiovering; but he eventually b'-e.!'e, wnrse, and dietl; evi- 
‘lently from the inert' eifects of the lii.-^order. 

On the examination ol' the body -after death six ounces of 
pus were found in the right ph'ura; the right lung at first ap¬ 
peared htadthy, but upon minub; examination a mimbm- of gra¬ 
nular transparent tubercles were lomid dissemiiiati'd tliroiigh it. 
'I'lie left lull"' was much eondciised, so that it could not be 
inflated liy blowing with a pair of double IkHovv.s attached to 
the trachea; it communicated with the jileuraJjy two small* 
openings. 'I'he heart was displaced, having been thrown to 
the right side, obli(|uely on the spine. The hod^ having been 
opened in a bath, 170 pid)ic inches of gas were colh'cted from 
it, coutaiiiing 10 per cent, of carbonic acid, ami a little o.xygcii^ 

* bcc our fait muiiler. i>. 3t>V. 

/ * • 
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the nesidue being azote. Tliis, Dr. Davy presumed, was atmo¬ 
spheric air, deteriorated by respiration, and altered by the 
absorption it had undergone while in the body, lie had found 
in the lungs, after death, in various cases, from 9 (o 12 per cent, 
of carbonic acid. • 

March 11.—A paper was read the Parallax of a byne;” 

by J. Brinkley, DD. PUS., 8cc. In ‘this paper Dr. Biinkley 
w'holly o])poses and controverts the statements of Mr. Pond re¬ 
specting the subject of his paper, as given in tlie Phil. Trans, 
for 1823, and noticed in the Ainiah fur September lust, p. 22<). 

March 18.—^The Lord Bishopi of Limerick was admitted a 
Fellow of the Society; and the name of the Ivurl of Orford was 
orrlcred to be inserted in its piiuted lists. 

A paper was read, entitled, “ An Account of Experiments on 
the Velocity of tSound, made in Holland. Bv Dr. G. A. Aloll, 
and Dr. A. Van Beck.” 

This paper commences with some observations on the New¬ 
tonian ibrmula for the velocity of sound, as modified by La¬ 
place : and the authors then })rocecd to consider the efiect of 
the wind on that velocity; which, in their own experiments, 
they contrived to annihilate. 'I hese expcrimejits were made on 
the plains of Utrecht, at two stations 9994 feet distant from 
each other; and the velocity ascertained by d(‘terminiieg the in¬ 
terval between the Hash and tin; report of guns by na'ans of 
clocks with conical pendulums, dividing twenty-lbur hoiU', into 
10,000,001) parts. 'I'he states of the baronieler ajid tliernio- 
meter were noliet.'d, and tin, hmnniit.y of tin; atmos])iiere deter¬ 
mined by means of Danlidi’s hvgronu ler. 'J'he general result 
is, that at the temjrerature of the velocity of sound is 
1089*7 feet \)er second. Various detailed tables of the ex[)('ri- 
ments and attendant circumstances arc; anne.xed to the paper. 

March 25.—Mitjor-General t’sir .lohn iMaleom, (r(4L was 
admitted a Fellow of the Society ; and a paper was r<;ad, on the 
Geological Distnbution of Fossil-Shells, in continuation »d‘that 
already pi^blished in the Phil. Trans.* by L. \i''. Dillwyn, l‘is<[. 


A lettt;r from Thomas Tixdgold, Fs(p Civil I'.ngineer, to 
Thomas Young, Ml). I'or. Sec. H.S. was likewise read ; 
it contained an account of a' si ries of experiments on the elas¬ 
ticity of steel at difierent degn es of temper ; describing the 
apparatus with which they were imide, and giving their various 
results. 

' April 1.—-The reading was commenced of “ An Impiiry re¬ 
specting the. nature of the luminous power of some of the 
Lampymles; L.splcjididnla or Glow-worm, /j. Ilaliua, or l'5rt;- 
tly, ixml J.. ii'irllfiica : by'IVeedie .lohh 'fodd, MD.: commu¬ 
nicated by Si," K. Home, V’^PllS.” 

April 8.-—The reading of Dr. Todd’.s,paper was resumed and 


* See /tnnals for iMarcli. i>. 177- 
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concluded. This paper commences with some general remarks 
on the various causes to which the luminosity of the lampyrkles 
has been ^ 9 ribed; the explanation of Macartney and Macaire, 
that the light they emit is a simple product of vitality; being 
considered a« the true one. ,Dr. Todd then proceeds to a mi¬ 
nute account of the apparent source and characters of the light 
in the several animals ; describing the manner in which its 
emission is affected by solar and other light, by heat, and by 
certain chemical agents respectively. In the I^unipt/ris splendi” 
data, the light is of a fine topaz yellow colour, with a tinge of 
green, and is extremely vivi{ir within the compass of a few 
inches, but does not extend its brilliancy far around : within 
that apace the hour may be seen on a watch by its means. Tho 
light of the Fire-fly is of a pale yellowish tint, w ith continual 
flushes of vivid light: its variations are not connected with the 
motions of the insect’s wings, nor are they piTulaced, as some 
have aflirmed, by the lVe(}uent intervention of a luembraue. 
This animal may be seen shining in full moon-liglit; wliieh is 
not the case with its congeners. Irritants excite tlie luminous 
power in all (‘ases, and di.si.>rganizing substuiccs destroy it. 
Dr. Todd concludes that this power is solely an efl’ect of vita¬ 
lity, and that the light, may be considered us aninuil light; 
being analogous to animal lieat, which arisi's from a power of 
separating heat from its combinations w ith matter, lie adopts 
the hypotliesis tliat its principal use is that of guiding the multi 
insects to the female, in the season of sexual (Congress : lint 
males always ap])rouc.h any light; and somt:tirues even the 
shining females of other specits, until they come very near 
them. The fact that the larvie and even the ova possess a de¬ 
gree of the luminous faculty, .Dr, ’i'tyld iloes jiot consider as 
militating against this explaoution ; foi’ varioiis^tirgans art; par¬ 
tially developed in the earlier stages of iiiawy animals, which 
arc only to be used by them uluiii arrived at their pi rl'ecl, state. 

A paper was also I’cad, (.utith.'d, “A (kurgiai ison olTlie Baro¬ 
metrical Measurement of Altitudi; with thai l)y'rrigoilometry : 
by Capt. lahvard Sabine, FlvS.” * 

Tins ))apev contains the (h.tall.s ol a comparative measure¬ 
ment of the lieight of an hill at Spil/bergmi in July last, by tlu' 
geometrical and barometrical methods: the instruments em¬ 
ployed in both operations, and in the latter especially, had bcmi 
prepared w'ith more than ordinary care, and the (.tbseivalions 
were conducted with an utteiiliou to e\ery circumstaiic.e which,, 
it was conceived, might influence tlui^ striclucss of the compa¬ 
rison, and sufficiently rejieated to diminish at Jeast tlig^slight 
but unavoidable errors of observation. Ifi flu; geoiifeLrical de¬ 
termination, the base, exceeding 2000 feet, was measured oti the 
frozen surface of a bay ut the foot of the hill, truth wlieucc a 
polished copper cone fixed on the summit was visible : tlie ho¬ 
rizontal and vertical angles were observed by a repeating circle ; 
Neio Series, vol . vii. 2 c 
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tlie height thus found was 1643 feet. The barometers were made 
under the inspection of Mr. Daniell, with iron cisterns, as de¬ 
scribed by Mr. Newman the maker, in a recent, number of 
the Quarterly Journal of the Royal Institution the one con¬ 
veyed to the top of the hill was stationary there seveL'al days, and 
repeated observations were made on e$ch ; the mean height de¬ 
duced from them was 1640 feet and a fraction, being less than 
three feet in defect, when compared with the geometrical mea¬ 
surement. The height is deduced from the barometrical obser¬ 
vations by the method given by Mr. Daniell, in the Quarterly 
Journal. * 

The near accordance of these results will, Capt. S. hopes, be sa¬ 
tisfactory to those who are practically acquainted with the very 
ready means which the barometer aflords of measuring heights ; 
the doubt which had been thrown on its equal applicability in llie 
northern regions, as in the tem[)erate and tropical climates, by 
the great differences which appeared in a similar comparison 
made by Capt. Phipps and Dr. Irving, in the year 1773, and 
which are now shown to have originated in error of some kind, 
being wholly removed. 

The Society, on account of the approaching* festival, then 
adjourned over two Thursdays, to meet again on the 29th of 
April. 

l.INNKAN SOCIKTY. 

Dec. 16, 1823.--—The reading of Mr. Murray’s paper on the 
Lampyris noctiluca was resumed and concludeil; and the fol¬ 
lowing communications were read. 

Observations on some of the terrestrial Mollusca of the 
West Indies; lly the If.ev. Lansdown Cluilding, BA. FLS.” 
Among the species described in this paper were Heficitia occi- 
denlalis, corpora bvido, dorso tentacuUsque utris, oculis pru- 
minulis.—In montibus sylvosis Sancti V^incentii; Buli//nis /ue- 
mostornus, corpore olivaceo-nigr’o, corrugato : pede subtus pal- 
lido: ca'pite bifariam crenato.— In dunietis Antillarum ; liuli- 
mulus sb’fimineus ; '<1116 Pupa undulala. 

“ An account of some rare West Indian Crabs; ” by the same. 
The Society then adjourned to January 21, 1824. 

.lav. 21.—Among the presents received at this meeting was a 
specimen of a new species of L'yprinua viviparus, from Don 
Vincente de Cervantes, Professor of Botany in the University 
^of Mexico. 

A paper was read, ‘‘ On a new species of the genus Gadus : 
by Mr. Jonathan Couch of Polperro, in Cornwall.” This dimi¬ 
nutive sptrcies, called by fishermen the Mackarel Midge, is 
only an inch and a quarter in length • its proportions are 
nearly tho^i of the Whiting. 

The reading was commenced of u paper On the Natural 

• Mr. Ncwnian’s account of these instruments will be found in the last number of Uit; 
Unmlt. 
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Affinities that connect the Orders and Families of Birds: by 
N. A. Vigors, Esq. MA. FLS. Comimiuicated by the Zoological 
Club of th* Linnean Society.” 

Icif. 3.—Among the presents received, at this meeting was a 
CoUeation oY Plants, made fty Lieut. Col. Wright, of the Royal 
Engineers ; during a journey through Circassia, Persia, and 
Georgia, 

A notice by Mr. John Hogg, of Norton, Durham, was read, 
stating that a fine speciinen of Falco ehri/saiUos, or Golden 
Eagle, was lately shot near thf; mouth of the 'fees ; being the 
fifth kirown to have been killed in England. 

The reading of Mr. Vigors’ ex.teude(l paper was then resumed 
and continued; and it likewise occupied the fittention of the 
Society on Fed. 17 and March 2. * 

March Hi.—The reading of Mr. V^i<gors’ ])a[)er was also con¬ 
tinued at this meeting ; and the Ibllowing other eounnuuications 
were road, 

“ Description of LV/, ‘hrnta Sccaudiflora. Ily Don I'elix A\ ellar 
Brotero, Emeritus fhofessor of Botany in the University of 
ta^imbra; For, Mian, of the Socii tv.” 

** Oti the insect called Oislros hv llu' ancii'iit (!reeks,aiid yls/Vus 
by the Romans. By W. S. MacLeay, bisq. I’LS. ('ommiini- 
cated by the Zoological (Jub of the l.ium au Society.” In this 
pa))cr, which may interest llie lovers of classical antiipuly as 
well as of natural history, Mr. Mac.Leay has produced uianv 
interesting proofs that the (K‘<iriis of the ancients, 

“ -I'Ut IlDDlcn 

iiomanuui est, (Jraii Vfrti-rc vdimhI's.” (Vikc;. (,cor. II.) 

was not the insect to which the name is now' given; but a 
Tahanus. Olivier first observed that *1 was ditlerent from the 
iE'itriim of tlie moderns. Flinv use.s the namt: '/u/unu/'-or the 
MycoJ/, which Aristotle says is nearly relate'l to (K'-trus, both 
being ; it cannot theretorc be the nuidern (Ks/nis: 

be also says that both are bloudsuckei'', uIikIi agrees,with the 
Linnean Tahani, but is wholly inapphcuble to the modern 
(Ksfras. As the insect is too well kn mu fur its npine to have 
heen forgotten or misapplied, there can be little doubt that the 
Latin Tubanas, the Italian Tahano, SJianish Tucaiio, and French 
Taoa are identical, which latter name Moulfet gives us the same 
with the English .Brecse, (’legg and Clinger, mentioned hy 
Shakspeare, wdio, speaking of (fteopaira, says : 

“ Tlu- IJriise upon her, like a cow in ./line, 

Hoists sail ami Hies.” 

Some elucidation is also brought from fli\iner, and the Prome¬ 
theus of iEschylus, aud it is observed that V’irgil describcii the 
Asilns or (E.slriis as abundant and acerba soiians, vi'hereas our 
(Estrm bovis is a rare anj silent insect. Tliey were first con¬ 
founded by Valisnieri, wlio has been followed by Murtyn and 
others. It is inferred that Aristotle did not even know the 

2 0 2 
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latter, from his assertion that no dipterous insect has a stino* 
behind. 

. Aprilfi.--A letter was read, from the Rev. W. Wliitear, of 
Harleston, in Norfolk, statiiu^ that a Little Bustard had been 
shot, in December last, at Little CTarton, iiu Essex"^ He. con¬ 
siders it to be a curious fact that this bird, an inhabitant of a 
southern climate, should have been met with in this country, in 
winter. 


A description was likewise commenced, of a Collection of Arctic 
Plants formed by Captain Sabinci durin*^ a voyage to the Polar 
Seas, in 1823 : by W. .1. Hooker, I.LD. PRS. itc. Communi¬ 
cated by the Council of the Horticultural Society. 

April 20 ,—Sir T. Cery Cullum, Bart. l^.S. presented some 
sections ot‘ Fir timber, pierced to a great depth by the Sirex ju- 
vencas of Linnams ; together with specimens of the insect itself. 
They were from the woods of licnham Hall, in Suffolk, the seat 
of the Earl of Stradbroke, where two hundred Scotch Firs 
have been destroyed by this insect; being bored through and 
through. The reading of Dr. Hooker’s description of the 
Arctic Plants collected by Capt. Sabine was conthiued. 

A Catalogue of the Norfolk and Suffolk Birds, with remarks; 
by the Rev. Revett Shephard, AiM. FLS., and the Rev. W. 
Whitear, AM. FJ.S., was read in part, and the remainder post¬ 
poned to a future meeting. 


/ooi.oc icA i. ci.rn. 

We have liitherto been prevented from noticing this iiselal 
association. Its lirst meeting was lield in the apartments ofthe 
Linnean Society on the 29lh. of November last, the birlh-day of 
our celebrated countryman John Ray. The Club is composed 
of members of tile Society devoied to the study of zoology and 
comparative anatomy, and has been organized with the view of 
advancing the knowledge ol’those sciences, in all their branches, 
under the sanction of the Society. This liody will not have any 
publications of its own, but will submit all original communica¬ 
tions made t,o it to the Council of the Linnean Society, who will 
decide upon them as upon all other communications. 

Before the Zoological Club proceeded to the election of their 
otlicers and the other business ofthe day, an admirable opening 
address, explanatory ofthe views of the association, was deli- 
^ vered by the Rev. \V. Kirby, FR. and LS. who had been unani¬ 
mously called to the chair. 

. The following- members w ere then appointed to form the Coiu- 
mitte^’and Otlicers foi’ the management ofthe affairs of tlie Club 
for the ensuing year ;— 

Joseph lit.abme. Esq. Chairman ; J. F. Stephens, Esq. Treasu- 
rer; A. Vigors, Esq. Secretary Rev, W. Kirby; A. B- 
Haworth, Esq.; Thomas Horsfield, MD.; Thomas Bell, Esq.; 
E. T. Bennet, Esq.; G. Milne, Esq. 
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The meetings of the Zoological Club, at which all tliciiieiu** 
hers of the lanncau Society are entitled to be prchcut, are held 
at the S.ocjicty’s apartments in Soho ►Square, at eight o’clock iu 
the evening, on the second and fourth Tuesdays of eveiy month, 
throughoui the year. , 

A S T Jf O N O M1C AI, .‘^O C11'. T V. 

March 12.—'Hie papers read at this meeting of the Society 
were as follows : 

A letter from Sir Thomas jhisbane, Covornor of New' South 
Wales, to h'. Baily, acf.ompanied by Mr. Rumker’s obser¬ 
vations of the Summer Solstice 1H23 at Ihiraniatta; the results 
of which are: 


For the mean ol)liquily of the Fcli])tic. 

For the latitude of the place of o])servatiou. .. 


23%27' 44-39" 
33 ‘18 42-91 


y\lso the mean of twelve months’ meteorological observations 
made at Paramatta between May, 1822, and May', 1823. 

A letter from Prof. Schumacher, of Altona, including Mr. 
Hanson’s computations of the (jlements of the comet of 1823, 
1824, from observations made in the mouth of .Ian. 1824. 

Tw-o letters from Mr. 'faylor, jun. of the Royal Observatory, 
Creenwich ; the lirst containing the clcunents of the same comet 
as computed by himseli' from the Creenwieh observations of 
.lanuarv, 1824, using Ib'isc.ovich’s method ; and the second, a 
comparison of anticipatory ej)bemerides of the places of thi.s 
comet, IVom the ‘■h'lueiits computed sevcaally by Schumaclier, 
i.hrlim, Dr. Rrinkley, and liimsclf, with the Greenwich obser¬ 
vations. 

On the Rectification of the F/piatorial, by J. F. Littrow, 
Director of the Imperial Observatory at Vienna,. In this paper 
the author directs his atteulion to those purors only which de¬ 
pend upon the placing and use of tlic instrument, which the 
observer himself must either be able to nhviatc or allow for; 
and he therefore eumnerates the greater putt, of tliem, and 
points out means for their rectitieati'm. • 

On the Ftilit.y and probable Am maev otthe Metliod of dtftor- 
mining-the Sun’s Parallax, by ol^servalions on the planet Mars 
near his opposition; liy'^ Mr. Henry Atkinson, ol Newcastle- 
upon-Tyne. In tliis paper the author sliows, that iu a series ol 
observations on Mars, taken with good instruments used in 
north and south latitudes, the probability of error is very snndl; 
and as the synodical revolution of Mars takes place in about 
780 days, tliat planet will be 23 limes in ojiposition^bcforc t|io 
next transit of Venus on the 8th Dec.* 1874. Hctice ’be infers, 
that if careful corresponding observations are mad<' each ot 
those 23 oppositions, the probable error would b(» reduced nearly 
4-79G times. The aiUhor concludes his pager by describing 
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what\lie regards as the best means of carrying this metliod into 
effect. 

A new annular Micrometer by Fraiienhofer was submitted to 

. the inspection of the Meeting by Mr. Francis Baily, This 
instrument is called by the artjst the suspended circular 
micrometer, from the circumstance of its Appearing (iii the 
telescope) as if snspendeeVin tlic heavens without any support. 
It consists, in fact, of nothing more than a circular piece of 
plate-glass about one-inch in diameter, in the centre of which a 
circular hole is cut, of half an inch in diameter. To the inner 
edge of this glass circle a narrOvV ring of steel is firmly and 
securely fastened ; and, the whole being put in a lathe, the steel 
ring is turned perfectly circular, and reduced to a very thin 
edge, both at its exterior and its interior circumference. The 
glass, with'its steel circle, is then burnished into a brass ring or 
cap, by means of which it may be jilaced, when required, in the 
focus of the telescope. 

The advantages attending this construction are, 1. The preser¬ 
vation of the circular form of the ring, as it conies from the 
lathe, without Ihe risk of its being injured in attaching it to the 
telescope in the usual manner: 2. In the use of steel instead of 
brass, whereby a finer edge may be given to the circumferences : 
3. In rejecting the metal arms by which these rings were I’or- 
merly attached to the sides of the telescope, from the unequal 
expansion of which (or any external violence given thereto) the 
perfect form of the circle might be injured, without being imme¬ 
diately detected: 4. In thus avoiding the obstructions which 
those arms might, in some cases, by their position, occasion in 
the observations of the passage of a star before it entered the 
interior of the ring. 

April 9.—At this meeting (lie following papers were read, viz.; 

1. On the Elembnjs of the Orbit of the Comet of 1323, com¬ 
puted IVom Observations made at the Ixoyal Observatory at 
Greenw'ich, by Mr. W. llichardsoii, Assistant to the Astronomer 
Royal. These elements were computed by Dr. Olber’s method. 
The paper likewise co*itaineda comparison of his elements with 
the (Greenwich observations from .Ian. 1 to Feb. 2, and in more 
than half the observations, the results of the elements did not 
differ from them so much asin longitude, or so much as 1' in 
latitude. 

2. On the Corrections requisite for the Triangles which occur 
in^Geodesic Operations ; by Capt. G. Everest, of Bengal, Con¬ 
ductor of the 3 rigonometrical Survey in India. This paper con- 

jtaiiiyd the solutiq,u of two problems by formulai employed in 
India sirice 1819, and which the author thinks preferable to 
those given by M. Delambre for the same purpose. They 
require the usf merely of pocket logaritlimic tables, with four 
places of decimals, of which copious examples were given; and 
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the paper concluded by the a[)plication of these formiilge ^jo the * 
corrections of angles actually observed’ in the operations in 
India. : , 

3. On the Method of determining the Difference of Meridians • 
by the Culjnination of the lyioon ; by Francis Daily, Esq. FRS. 

V. I^res. Ast. Soct This paper was too long to permit its read¬ 
ing to be completed at the present siWing ; and we shall, there¬ 
fore, reserve our remarks upon it unlil it is concluded. 

(Several very valuable books were presented to the iSociety. 

(IFOLOC U AL sOtUKTY, 

.Fflf. 20.—A notice was n-ad on the Alegalosaurus, or great 
Fossil Lizard of Stonesfield, near Oxford; by the Rev. VV. 
Duckland, FRS. FLS. President of the Oeological Society, and 
Prof, of Mineralogy and Geology in the Fniversity of O.vford, 
&c. Sic. 

The author observes that he has been induced to lay before 
the Society the accninpanying representations of various portions 
of the skeleton of the fossil animal discovered at Stonesfield, in 
the hope that such persons as posses.s otln v parts of this extra¬ 
ordinary reptile may also transmit to the Society such further 
information as may lead to a more complete restoration of its 
ostet)logy. ]Vo two bones have yet been discovered in actual 
contact witli one anotlier, excepting a series of the vertebra;. 
From the analogies of the teetli Ihey may be referred to the 
order of the Saurian.s or Lizards. From tlie proportions of the 
largest specimen of a fossil thigh bone, as compared with the 
ordinary standard of the Lac(;rta', it has been inferred that 
the length of the animal everoded forty feet, and its height 
seven. Prof. Duckland has, Iherefpre, assigm d to it the name 
of Megalosaurus. The various oi-janic remains which are found 
associated w'ith this gigantic lizard form a^ vbry interesting and 
remarkable assemblage. After enumerating these, the author 
concludes with a di'scription of the plat.f s, ,uid observations on 
the anatomical structure of such parts t»t the Alegrdosaurus as 
have hitherto been discovered. * 

# 

Munico-no i AN ioaj. sucjutv. 

Veh. 13.—Some observations were made on the Acacia Cate¬ 
chu. A paper was also read, on a bark termed the Malambo 
Dark, lately imported from America. 

I'c/t. 27.—Some observations were read, on the alteratious^in 
the Pharmacopoeia. 

March 12.—A pajier was read, entitled “ tdbservations ou thj^ 
Anthroxanthum Odoratum ; by RovA:roft, Esq. his Majesty’s 
Consul General at Peru : communicated by Dr. Free, i^yesident. 

March 2(5. —Some observations wore made the Croton 
Tiglium; by Mr. PopiJ, of Oxford-street. 

Anil 4).—A paper was read on the Resina Acavoides, by Mr 

W, 3ollaert. 
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fer;iEI^*riFIC INTKl.LIC.ETSiCE, AND NOTICKS OF SUBJECTS 

, ♦' 

CONNECTED WITH SCIENCE. ' 

« 

I. The Logan *Slonc in Cormwll ovcritirned, 

(T(j the I'Jilitor of the Annah of Philosophn.) 

DEAR SIR, Pli/ifioulhy April 18, 182-1. 

Your geological readers will Itear \'ith infinite regret, tliat the cele- 
hrated Logan Slone in Cornwall, wliich has for so Jong a period been 
regarded as an object of great national interest and curiosity, and which 
lias been visited by persons from the remotest extremity of Europe, 
has within ^he last few days been overturned b}' one of the Lieutenants 
nf his MnJeslj/s nnxn/, noiv commanding a revenue cutter, stationed 
between the l.izard and Lands End, assisted by a party of his men. 
'fbe barbarous and wantttn lolly which could induce an officer bearing 
his Majesty’s commission to commit so unwarrantable an act, as to 
remove a great national curiosity from a position in u liich it had stood 
for ages, defying the liand of time, and aifording to the enlightened 
traveller an object of such singular interest, will, it is hoped, be visited 
with the severest displeasure of the Admiralty. In a tour through 
Cornwall in the summer of 1S21, I was Informed by a cottager who 
lived near the spot, that an attempt was n»adc by a party of seamen 
some years before, to remove it, but without sticcess. Cornwall, by 
this wanton outrage, has lost one of its most interesting monuments. 

I remain, dear Sir, yours very trul3^ G. \V. Harvey. 

II. The Itale of a Chronometer x'uries xeith the Density of the Medium 

in xdiich it is placed. 

Mr. Harvey, I'RSE. has lately discovered that the density of the 
medium in which a chronometer is placed, has a sensible influence on 
its rate, in most cases producing an acceleration, xidien the density is 
diminished, or a retardation, xvhen the density is increased. In a few 
time-keepers ho has found the reverse to take place, vi/. a decrease of 
rale from diminished density, and an increase, from increased density ^ 
but the forftier appears to be the most general cftect. Mr. Harvey 
has proved this to be the case, by an extensive course of experiments, 
and in which ho has subjected many cbronomettTS to pressures, from 
half an inch of ({uicksilver to 7‘> inches; and in all cases has found, 
that if a time-keeper gained by increasing the density, it lost hy dimi- 
nixhing it, and vice verm. A diflerence of density denoted by an 
inch of (pncksilvcr, is sufficient to produce in many chronometers a 
visible alteration of rate. 

•The following are a few of Mr. Harvey’s results :— 

A pocket chronometer whiich possessed a steady rate of -f- 1"‘6 
';.nddr thuordmary Circumstances of tlie atmosphere, had its rate in¬ 
creased to + when the density of the air was diminished to a 
rjuantity'rcprescntcd by ‘20 inches of quicksilver; and on afterwards 
placing it in airf ofa density denoted by iO inches of quicksilver, a far¬ 
ther increase of its rate to -f- took placC. On restoring the time¬ 
keeper to the ordinary civcumstauces of the atmosphere, its rate re¬ 
turned to + 2"‘l. 

* * 
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In another set of experiments with the same chronometer, Mr. 11. 
placed it in a condenser, under an atmospheric pressure of 4-5 inches, 
when its »atp changed to — 4"-4 ; an i on increasing the density of the 
air to a quantity denoted by 60 inches of mercury, the daily«variation 
farther declined to — 8^'’2. ^ 

In finother remarkable expenment, i\rr. Harvey found, that wlien the 
rate of a chronometer was' + 23"-5, umjer a receiver having its air 
exhausted to a quantity denoted by half an inch of mercury, the rate 
was altered to — 17"’2, when the air w'as increased to a density cor¬ 
responding to 75 inches of quicksilver; the rate of the time-keeper, 
umier the ordinary circumstances of atmospheric pressure, being 
-f" • 

Mr. II. has, M'C understand, drawm from it several important conclu- 
sion.s. For example, that a chronometer constructed in London, 
nearly on the level of the sea, a* ould undergo an alteration of rate, 
from dillerence of atmosphere ulune, if transported to \teneva, to 
Madrid, to Mexico, or any other place, situated much above the level 
of the place where it was constructed. 

III. (Viehcnhavi IVatc}\ 

Mr. Faraday has examined the water from the Orchard well at the 
above place. j\. pint of this water yielded ; 

Carbonate of lime. 1*6 

Sulphate of lime. 1 t- o 

• - -- magnesia. I2'l 

- — soda. 'h7 

Muriate of soda. 97‘0 

129-2 

Besides which the water contained a portion of carbonic acid; and 
a small quantity of peroxide of iron had settled at the bottom of the 
bottle. By using two tests suggested Dr. Wollaston, this w^ater 
%vas also found to contain small portions of nitric acid and potash. 

On adding sulphuric acid to a portion of this Svater, in quantity 
abundantly sufficient to decompose all the salts subject to its action, 
and boiling the acidulated water in a Hask with a leaf of gold for an 
hour, the gold cither in part or entirely disappeared, and^a solution 
W'as obtained which, when tested by protomin iatc of tin, gave a deep 
purjde tint. Hence the presence of nitric aetd, originally in the water, 
was inferred, and that no mistake might occur, a solution made in 
pure water of all the salts, except th<e nitrate found in the water. 
Was boiled with some of the same sulphuric acid, and tested by the 
same muriate of tin ; but in this case no colour wais afforded, nor any 
gold dissolved. 

The potash was ascertained to be present by evaporating a quantity 
of the w-ater until reduced to a small portion, filtering it, and then add¬ 
ing muriate of platina iu solution. 'Phrljc pints of^thc water, evapo-^ 
rated until about an ounce of fluid remaincr^ gave an a'^unSfint pre¬ 
cipitate of triple salts of potash and platina. In cases where small 
quantities of the waters were tried, it W'as necessary to let the liquid 
stand an hour or two alter applying the muriate of platina, but the 
triple salt always ultimately appeared.—{Iloyal Institution Journal, 
vol. xvii. p.n79.) 
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* IV. Detonating SUver and Mercury. 

Dr. Liebig has analyzed both these compounds, prepared by the 
well-known process of causing alcohol to act upon the nitrates of the 
respective metals. It appears from the experiments detailed that the 
substance combined witli the metallic bases is an acid, f.nd separable 
from them by means of the alkalies and metals,” and they then form 
the detonating compounds.'' To analyze detonating silver and mer¬ 
cury, 100 parts of each were mixed with 400 parts of calcined magne¬ 
sia, and heated in a retort, the products received were: 


Carbonic acid. 

From detonating silver. 

From detonating i 
. 25*8 

Ammonia ... 

. 18*7 

. 10*0 

Water. 

.. 7*2 

. 5'2 

Silver. 


. .56*9 


. 2*6 

. 2*1 


100*0 

100*0 


The above are the mean of four experiments ; these give as the ul¬ 
timate elements. 


Dotonatin" silver. 

Oxygen. 5‘2’S2 

Hydrogen . 3'22 

Azote. 11*28 

Carbon .. 9 68 

Silver. 41*00 


Detonating mercury. 

.. 2:V39 

. 2*S4 

. 8*28 

. 7*04 

Mercury. FS-VO 

The salts formed of the acid of these detonating compounds have 
been termed fulminates. With pota-sh, the salt formed crystallizes in 
long brilliant plates, which do not affect turmeric paper, have a dis¬ 
agreeable metallic taste, and detonate when heated or struck. It 
consists of 85*08 acid, and 14*92 base. The fulminate of soda crys¬ 
tallizes in brown brilliant plates, it is more soluble in water than the 
fulminate of potash, but resembles it in other properties, and is com¬ 
posed of 88*66 aci?i, and 11*34 of soda. Magnesia, barytes, strontia, 
zinc, and copper, ah combine w'ith this acid to form compounds.— 
(Ann. de Chim. xxiv. 294.) 


• V. Absorption of Air by Mercury. 

In our analysis of Sir H. Davy’s paper “ On the Electrical Pheno¬ 
mena exhibitevl in vacuo,” Annals, N. S. iv. 879, we briefly mentioned 
his statement respecting the .absorption of air by mercury, and its 
emission when the mercury is heated in vacuo. In Mr. Daniell’s Me¬ 
teorological Essays, p. 86.8, we find a different view of the subject; 
and as it is one of considerable importance, we now present that view 
to our readers. 

* “ During my experiments upon the filling and boiling of the baro¬ 
meter tubes, my attention was particularly directed to the assertion of 
' Sir H. Davy. (Phit Trans. 1822, p. 74), that ‘ there is great reason to 
believe that air exists in mercury, in the same invisible state as in water, 
that isj’ distributed through its poresand to the disheartening fact (if 

E roved), tha< absorption of air ‘ may explain the difference of the 
eights of the mercury in different baromtAers; and seems to indicate 
tlie propriety of re-boiling the mercury in these instruments, after a 
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certain lapSe of time.’ It is with much diffidence that I am compiled 
to differ from the high authority of the President upon this interesting 
point: but t|jiere is one observation which I made, which, 1 think, 
nearly disproves the supposition. All fluids, which are known to ab¬ 
sorb air into ijieir pores, invariably emit it when the pressure of the 
atnios|fl)ere is removed; but upon an attentive examination of large 
bodies of mercury, variously heated in the.vacuum of an air-pump, I 
never saw a bubble of air given oil’ 1‘rom the surface of the metal. Air 
will rise trom the contact ot the mercury with the glass in which it is 
contained, in exact inverse proportion to the care with which it has 
been tilled, but it never rises fron^ the surface of the mercury alone. 
The difficulty of properly tilling a haronieter tube, 1 attribute to the 
attraction between the glass and the air, not to that between the mer¬ 
cury and air; and I believe that air will insinuate itself a little way 
between the glass and the metal, at the exposed end of a bpiled tube, 
but that this cannot bap[)en if the end be plunged inniereury; and, 
consequently, that no deterioration of barometers is to be apfirelicnd- 
ed from this cause. Such u deterioration, indeed, if it bad existed, 
must, long ago, have l)een detected from tlio instruments themselves; 
for altliough the rcgistci of llie Royal .Society is not in such a state as 
to enable any one to reason u[)on its eoiiclusioiis, that of the Royal 
Observatory of Paris, and some others, must have disclosed the fact.” 


\T. nf Pli()spl!orc-<cciii:(’with TJectriciti/. 

The sul[)liate of (piiiui was shown by M. Callaud d’Annecy some 
time since to become highly phosphorescent when rubbed at a tempe¬ 
rature of 21MM. l)umas and IVlletier have ascertained that it 
becomes highly negatively electrical when rubbed 011 woollen cloth, 
and hence were led to tlie verifeation of a suspicion they had long 
entertained that j)hosphorcscence was an electrical phenomenon. 
About two or three ounces of sulphate of quina were introduced into 
a glass flask, and heated for half an hour in a water bath at 212* F., 
it then by friction gave out a sufficiently iftteuse liglit. 'I'lie fl.isk was 
closed by a cork, through wbicij passed a wire planted at the inner 
extremity, and terminated by a ball at the extenidi end; on approach¬ 
ing tins ball, two or three times to the knob of a Aollaic electrometer 
furnished with its condenser, having taken < ui'c to shake the flask 
before each contact, the le:ive.s bccann; so electrieal as to diverge as 
much as the instrument would admit of, tiie Heetricity being con¬ 
stantly positive. * 

The sulphate of cinchonia, which is ^)hosphoresce«it like the sul¬ 
phate of quina, though loss so, also became electrical in the same 
manner. Its electricity, though of the same kind, w'as not so strong as 
that of,the preparation of quina.—(Ann. de Chim. xxiv. ITI.) 


VII. Picpdi'dlion oj Oxide oj iSielel, Ry M. Tlerthier. , 

Speiss, or impure nickel, is to be reduced to fine powder and roasted 
till it gives off no rurther vapours of arsenic, the hVat bejn^,at fi/st 
moderate to prevent fusion, and then increased. Metallic iron in the 
state of filings or nails is to be added in a quantity which ought pre¬ 
viously to be determined, and the whole dissolved in boit^ig nitro-rau- 
riatic aeid, so much nitric acid being used that no protoxide of 
iron remain qi the solution; evaporate to dryness and re-dissolve in 
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watlr, when a large quantity of arscniate of iron will be left. Add to 
the solutions successive portions of carbonate of soda until a greenish 
precipitate appears, at which time all the arsenic and irc^r will be se¬ 
parated, and part of the copper; the rest of the copper may be 
separated by sulphuretted hydrogen,,and the clear solution thus ob¬ 
tained, when boiled with sub-carbonate of soda? yields the carbonate 
of nickel. * ‘ 

Thus obtained, the carbonate of nickel contains a little cobalt; to 
separate the latter, the precipitate, as obtained above by boiling with 
sub-carbonate of soda, is to l)c well washed and diffused whilst moist 
in water, and a current of chlorine,passed into it until in excess: the 
excess of chlorine is to be allowed to dissipate and the solution filtered; 
it now contains not the smallest trace of co])alt, that remaining as a 
hydrated peroxide, with a certain portion of nickel in the same state. 
If in the i/nxed carbonate of nickel and cobalt, the latter is in excess; 
the residue, after the action of the chlorine, is pure hydrate of cobalt, 
and the solution contains the nickel with a small ([uantity of cobalt.— 
(Ann. de Chim. xxv. 

Vm. Prussia)! Blue. 

Mr. Badnall, of Lcck, has taken out a patent for improvements in 
dyeing with Pru.ssian blue. The improvement con-shits in preparing 
the Prussian blue, by mixing it in fine powder with strong muriatic 
acid, and stirring it until the whole becomes a smooth lioinogcneous 
mass of a semi-gelatinous consistence. Wo notice it here merely to 
remark on the circumstance that an agent in which Prussian blue is 
insoluble, should be found useful In enabling it to combine with silk, 
cotton, wool, &c. The pure lerro-prussiate of iron is soluble in water, 
but the addition of a small ]/onion of muriatic acid iniroeiliatt'Iy 
precipitates it; wash away the acid by pure water, and the pigment 
becomes soluble again; rc-acidify, audit re-prccipitatcs.—(Institution 
Journal.) 


Article XV. 

‘ NEW S(UENTJFIC BOOKS. 

Pni'.l’AUINr, FOU POBUCATIOV. 

An Appendix to Capt. Parry’s Second Voyage of Discovery, con¬ 
taining the Natural History, ‘&c. 4to. 

The private Journal of Capt, G. V. Lyon, of his Majesty’s Ship 
Hecla, during the recent Voyage of Discovery, under Capt. Parry, 
8vo. 

' Narrative of the Proceedings of the Expedition to explore the 
Northern Coast of Africa, in 1821, 1822. By Capt. W, F. Becchey, 
RN. aod H. W. Bccch^, Esq. ^to. 

Narrative of Four Voyages of Survey in the Inner Tropical and 
Western Coast of Australia, between the Year* 1817 and 1822. By 
Philip Parker King, RN. Commander of the Expedition. 4to. 

• Dr. TlioJlisoir.s process for obtaining j)ure oxide of nickel is much more stinplf, 
and I believe as cfficaciovis as the above.—• 
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Narrative of a Voyage of Discovery in the Interior of Africa, ^om 
the Western Coast to the lliver Niger in 1818,* 1819, 1820, and 1821. 
By Brevet;Major Gray. 8vo. 

Journal of a Tour in Asia Minor. By W. Martin Leake, F^IS. 8vo. 

Lisbon in the Years 182J, 1822, and 1823* By Marianne Baillle. 
2 vols.**small 8vo. • * 

JUST runi-isHKi.’. 

Bostock’s Elementary System of Physiology. 8vo. l.'j^. 

The Zoological Journal, No. 1. lO.v. (To he continued Quarterly.) 

The History of Ancient and Modern Wines. With Einhellishmcnts 
from the Anticjne. Ito. 21. 2o. * Witli the Vignettes on India paper, 
3l. 3a'- 

Selection from De Ilumholdt, relating to the Climate, Productions, 
Mines, &c. of Mexico. By .lolm Taylor, Treas. Geol. Soc. 8vo. 1»4“, 

Travels in Brazil, in the Years J817, ISIS, 1819, and 1820, under¬ 
taken by the Command of the King of Bavaria. By Drs. .1. Von Spix, 
and C. Von Martins. Vols. 1. and II. <Svo. 1/. 4 a'. 

Critical Researclu's in Philology and Gcograpliy. 8vo. 8j. 

The Perennial ('alendar nul Companion to the Almanac, as con¬ 
nected with Ili.-tory, Botany, Natural History, Y\sUonomy, &c. &c. 
By Thomas I’oiater, IT.S. Ac. 8vo. IS.v. 

Naval Battles from 1714 to 1814, critically reviewed and illustrated. 
By C. Ekins, Rear-.Vdm. CB. &c. 4to. with 79 Plates and numerous 
Diagrams. 3l. ;5a\ 


Artkt.e XVI. 
jS RW PAl'KN'lS. 

J. Ari'owsmith, Esq. Air-.slvoet, Ficeadlliy, for an improved mode of 
publicly exhibiting pictures or ]>ainleci scenery rT every description, 
and of distributing or directing the day-light u[X>n or through them so 
as to produce many beautiful eliects of light and ^hade, which he deno¬ 
minates Diorama.— I'eh. 1(>. 

R. Lloyd, Strand, liatter, and J. Row hotham, nl Great Surrey-.stroet, 
Blackfriar’s-road, Surrey, hat-manufaetm. r, I6r their iiaving invented 
and brought to perfection a hat upon a lu .r eonsiruclian which will be 
of great public utility.—J'Y'b. 19. „ 

ri, Adcock, Slimmer (Jill Terrace, Birmingliam, gilt toy maimtac- 
turer, for his improvement in making waistbamls.—Feb. 19. 

W. Cliurch, Esij. Birmingham, \Varwickshire, for certain improve- 
nieiits in machinery for printing.—Feh. 19. 

A. Applcgath, Duke-street, Stamford-street, Blackfriars, Surrdy, 
printer, for certain improvements in machines for printing.—Feb. 19. 

Rev. M. Isaacs, Mounsditch, for certain imj)rovemei\ts i« the'coir*-, 
struction of machinery, whicli, wlion kept in motion by any suitable 
power or weight, is applicable to obviate concussion by means of pre¬ 
venting counteraction, and by which the friction is converted into an 
useful power for propelling carriages on land, vessels on water, and 
giving motion to other machinery. —Ecb. 19. 
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: Ji Vallance, Esq. Brighton, for his method of communicating goods 
or intelligence from one place to another with greater expedition than 
by means of steam-carriages, or other vessels.—Feb. 19. , • 

A. H, Chambers, Esq. New Bond-street, Middlesex, for his invent¬ 
ed improvements in preparing and paving horse and carjiiage ways.— 
Feb. 28. . ' ‘ ” 

R. Evans, Bread-street, ,Cheapside, wholesale coffee-dealer, for his 
process of roasting coffee and other vegetable substances, with improvo 
raents in the machinery employed.—Feb. 28. 

J. Gunby, New Kent-road, Surr)'^, sword and gun manufacturer, for 
a process by which a certain material is prepared, and rendered a suit¬ 
able substitute for leather.—Feb. 28!' 

J. Christie, Mark-lane, merchant, and T. Ilarpei-, Tamworth, Staf¬ 
ford, merchant, for their improved method of combining and applying 
certain kinds of fuel.—Feb. 28. 

W, Yeti's, Great Yarmouth, merchant and ship-owner, for his 
invented certain apparatus to be applied to a w'indlass.—Feb. 28. 

J. W. Richards, Caroline-street, Birmingham, metallic hot-house 
maker, for his improved metallic frame and lap, applicable to all hot¬ 
houses, green-houses, horticultural frames and glasses, sky lights, and 
other inclined lights and glasses.—Feb. 28. 

W. Greaves, Sheffield, merchant, for certain improvements to har¬ 
ness, principally applicable to carriages drawn by one horse,—Feb. 28. 

W. James, Westminster, land agent and engineer, for certain im¬ 
provements in the construction of rail and tram roads or ways.— 
Feb. 28, 

M. de .Tough, Warrington, in the County I*alatine of I.aneaster, 
cotton-spinner, for his mode of constructing and jilacing a coke oven 
under or contiguous to steam or otlier boilers, so as to make the heat 
arising from making coal or oilier intense combustion in the said oven 
subservient to the use of the boiler, instead of fuel.—Feb. 28. 

C. Bagenell Fleetwood, (rent. Parliament-street, Dublin, for his 
invented liquice and composition for making leather and other articles 
waterproof.—Feb. ^8. 

J. Spilier, Chelsea,<Middlesex! engineer, for improvements in the 
machinery to be employed in the wouking of jiumps.—March 6. 

J. Heathcoat, Tiverton, Devon, lace manufacturer, for a new method 
of manufacturing certain parts of machines used in the manufacture of 
lace commonly called bobbin net.—March 9. 

J. Heathcoa^, Tiverton, Devon, lace-manufacturer, for his improved 
economical method of combining machmery used in the manul'acture 
of lace in weaving and in spinning worked by power.—March 9. 

W. D. Mosley, Radford, Nottingham, lace-manufacturer, for im- 
provenients in the making and working of machines used in the manu- 
tacturo of lace commonly culled bobbin net.—March 10. 

,W. Morley, Nottingham, lace-manufacturer, for various improve¬ 
ments in machinery now in use for the making lace or net commonly 
jfenown bv the name»'of bobbin net.—March 15. 

R, Kir^, OSsborne-placeJ Whitechapel, dyer, for his new method of 
manufai^turing a certain vegetable substance, growing beyond the seas, 
as a dye or re(^_colouring matter for the use of dyers called safflower, 
so as more effectually to preserve its colouring principle.—March 20, 
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, Article XVII-. 

« 

METEOROLOGICAL TABLE. 


• 


Hahuukti.u. 

Thkbmometeh. 



1824. 

Wind. 

Max. 

.’ilin. 

Max. 

j\Iin. 

Evap. 

Rain. 

3d Mon. 








March I N W 

29<H 

29*82 

4;> 

*28 

_ 

, 02 

2 

N 

29 82 

2.9* 12 

38 

27 



3,l\' W: 

30*02 

2.9*12 

34 

27 


05 

4'i\T Wi 

3001 

29*72 

45 

33 



5 

W 

2997 

29*72 

50 

39 



0|S Wi 

29-97 

2970 

52 

44 

*44 

07 

7l 

S WI 

2.9*70 

29*35 

52 

44 

_ 

48 

SS W! 

2.9*87 

29*35 

52 

34 

— 

09 

t^s W| 

29*87 

29*82 

48 

.35 

-- 

_ 

-ON K- 

30*11 

2<)*83 

45 

2.S 


03 

1 i 

w ! 

.10* 1() 

29*71 

48 

30 

— 

23 

12 N W 

2971 

29*52 

49 

3 4 


16 

13'N Wi 

30*00 

29*51 

48 

33 


03 

14 

N ; 

30 20 

.*i0*00 

4(i 

27 

— 


15 

S , 

30-20 

30*10 

48 

30' 

*40' 

06 

16' 

W' : 

30-2() 

;:oio 

•IS 

10 

— 


17 

W 

30-35 

30*2(> 


«-' <» 

— 


IS 

N W 

30*38 

30-35 

58 

38 

— 


19 N W; 

30 39 

30-35 

58 

3‘.) 

— 


20 

E 

30*39 

.‘j0*l)5 

55 

^ 41 

— 


21 S W' 

30*05 

29*78 

48 

oO 


23 

22 

Var, i 

29*93 

29*7 h 

43 

2.9 

—. 

34 

2;.5 

N ' 

30*0S 

29.91 

48 

.35 

— 

07 

24iN K 

30.21 

30*08 

i i 

38 

— 


25 In k 

30-21 

30*13 


37 

• — 


■Hi 

N E 

30-13 

30*01 , 

45 

3t 



'27 

N ! 

30* 0.5 

29*91 

44 

32 

*46 

05 

2S 

N K 

30*12 

30 03 

, 43 

23 

— 

01 

29 

N W'. 

;50-12 

29*90 

i 4.7 

34 

— 


30 N w; 

29*97 

29 90 

43 

27 

— 

J3 

31 

N 

30*03 

29*90 

36’ 

« 

24 

*25 




30-3.9 

29*12 

58 

23 


2*05 


Tilt* observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. AI. on the day indicated in the first column. A dash denotes that 
the result i,s included in the next following observation 
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REMARKS. , 


Third Month, —1. Fine morning: afternoon cloudy: evening rainy. 2. Fine. 
3. Stormy, with snow, sleet, and rmn, at intervals; and some hail. 4. Fine, 
5. Showers. 6. Cloudy. 7. Rainy. 8. Sloming rainy, with boisterous win^ 
cloudy. 9. Fine. 10. Cloudy and showery. 11. Rainy. 12. Stormy: showers of 
hail, rain, and sleet, during the afternoon. 13. flail showers: sleet: driving wind. 
14. Cloudy; twindy. ir>. Cloudy. 16—20. Fine. 21. Rainy. 22. Rain and 
sleet. 23. A considerable fall of snow this morning, in very large flakes: tl»c day was 
afterwards fine. 24, Overcast: bleak. 25. Fine; cold, 26. Fair: bleak. 
27. Showers. 28. Showers of snow and hail, with occasional gleams of sunshine. 
29. Fine. 30. Fine: bleak: snow and hail showers. 31. Fine ; bleak : a little snow. 


RESULTS. 


Winds; N, 5; E, 1 ; S, I ; S\r, 5 ; W, 4; NW, 9 ; NE, 5 5 V:tr. 1. 


Barometer: Mean heiglit 

For the month.....29’952 indies. 

For the lunar {leriod,‘diding the 21st.29'945 

For ]5dhy.s^, ending the Ist (moon south)... 29*871 

For 13 days, ending the 14iU (moon north).. 29-'lA5 

^ For 14 days, ending the 28tli (moon south). 30*127 


t 

Thermometer; IMean height 

For the mouth... 40*048® 

For the lunar periotl...40*13.1 

For 29 d:iys, the sun in Pisces. 39*844 

Evaporation.... 1 *61 in. 

Rwn..... H . 2*03 


« 

r. 

Laloraiot'y, Strafford^ Fourth Mgnth 23, 1824. " R. HOWARD. 













. ANNALS 

OF 

PHILOSOPHY. 


JUNK, 1821. 


Article I. 

lic/mrics OK So/ar Ll<yfit and Heat. By lladcii Powell, 1\]A. of 

()riol College, C\(urd. 

(Coiithiiinl /him p. 

(IS.) In attempting an inquiry info the con.stitntion of the 
solar rays in reference to their heating* power, I made the simple 
experiment described m my former communication, under an 
impression that every stej) in such a.l inquiry ought to be taken 
witli the utmost caution ; and that no positionjiowevcr probable 
ought to be assumed till sniliciently evaniuod by experiment. 
'J'hose experiments appear to me to prove fliat in the .solar rays 
no free uucombined ladiaiit heat exist.s, at least in any quantity 
sullicient to produce a rise of a quarter of a centigraoe degree, 
on a thermometm* coated willi a n :>h of chaik. 'I’lie same 
point, however, may be put to a mori accurate aiiTi didicate test 
by means of beslie’s rliiferential thfamoineler—an eifect corre¬ 
sponding to the twentietli part of a centigrade degree may bo 
thus rendered sensible.—(See Leslie on Heat, p. 11 and 420, and 
Treatise on Instruments, j). 10.) 

Being particularly desirous of ascertaining whether it wefe 
possible to delect the smallest appreciable degree of simple 
radiant heat in the natural state of the solar rays, .J cmitinueif 
the examination of the point by the following application of the 
ditierential thermometer. The instrument (Miipioyed was*of the 
“ stationary” kind, the sentient ball was blown dfblack glass, 
and the halves of degrees could be very readily observed on its 
scale. 

New Series, vol, vii. 2 d 
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Thfe surfaces^t both balls being alike vitreous, they would be 
equally affected by any simple heat. If, therefore, a glass screen 
were so placed as to intercept the heat coming to ont, '‘but not 
that impinging on the other, the difference exhibited between this 
and the ordinary state of the instrument would make a ,yery 
minute quantity of simple heat conspicuous. If any heat were 
thus intercepted on the interposition of the glass, the liquor 
would obviously rise towards the plain bulb. This it might do 
from the cooling effect of the glass ; but if we observe first wit/i 
the glass (it having remained sometime with the instrument), the 
effect would be perceived without this ambiguity on removing i|| 

Another photometer of the portable ” kind had the upper 
bulb coated with indian ink, and the lower washed with chalk. 
With this s<imilar experiments were repeated. I give the follow- 
ing out of many which were all similar in their results. 

(19.) Large photometer. Bulbs, black and plain glass. 
Graduationy;o/« the black bulb. 

Glass over 

Iloth exposed. plain bulb two inches 

distanre. 

9-30 a.m. 09°.70° 

fiO.00 

08.08 

2 p. m. 87 . 87-5 

88.88 


Advantage was taken of inonients when the indication of tlie 
instrument appeared tolerably stationary, which but rarely hap- 
pens when it is used without its glass case. It here appears 
that this instrument could n. jt detect an y sensible degree of heat 
intercepted. ^ 

(20.) Small photrnneter. Upper bul!», indian ink. Lower 
bulb, washed over with chalk. G rad nation /‘/oui the upper bulb. 


< (rlass over lower bulb, 
biilf inch (Mstanec. 

(l.).12° 

17° 

11° 14° . ir!' 
20 ° 


Tltith bulbs exposed. 

... lo° 

. .. 14° 18° 10° 
... 13° 

. .. 23° 20° 


(2.) 20° 22° .23° 24° 

21° 22° 21° ]*.*.!!!*.! *. 22° 23° 

23° 18°.18° 19° 

< 


Here the tlnctuations' were more considerable than before ; 
but on Comparing all the results, it is obvious that the tendency 
is to an incrlasc rather than a decrease when the glass was 
removed. This was probably owing to the glass acting in some 
measure as interceptive of the heat radiating /rom thd whitened 
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bulb, and thus altering the state of equilibriunOft favour (if the 
absorption of heat on its surface from the light. 

These'experiments tend to confirm the conclusion mfj,intained 
ill my former paper, and to extend the .limits within which it 
hold* good. 1 doinot attribute any other importance to it than 
as contributing to lay a foundation of/Iistinctncss of ideas upon 
which to proceed in the further examination of the subject, and 
in comparing the radiant heating effect emitted from the sun 
with that from incandescent and burning bodies. 

(21.) In reference to the validity of this opinion, however, we 
jjj^y make this further observation. Tho.se rays of the sun 
which come within the reacdi of our examination have been here 
tjiiown to be entirely coinpo.sed of one species characterised by 
the definition before laid down. It mu.st, however, be admitted, 
as by no means improbable, that the sun may i^risjinally give out 
a separate radiation of heat, distinguished by other properties, 
and of the same kind as the radiant heat from hot bodie.s. None 
of this kind ri'aclies but wc must consider the very diflbrtmt 
degree in which any medium, as air, absorbs or intercepts the 
passage of tlxi.se two sorts of radiant matter. 'I'he /iriif from a 
hoc body will not be percc])tibte at a short distance, while its 
lig/ft will traverse an ama/ing extent of length ; and thus at 
different distances the ratio between the. two will be very differ¬ 
ent. Some degree of simple heat, therefore, may actually be 
initially radiat(;d by the sun, and be lost before it reaches us. 
^V"e have no reason to believe that there is any medium bctwa^cn 
the different ])arts of the solar syste m capable of absorbing heat. 
The highest regions of our atinosph'‘re into whic.h observation 
has penetrated are uniformly the coldest; but they are known to 
have a greater capacity for heat. *1 bus tliough it is possible 
that some heat may reach to that distance ^and be absorbed 
without becoming sensible to us, its (piaiitity must be very 
small : if, therefore, we suppose any .sim])le lu'at to be initially 
radiated from the sun, it must be all or ne.aly all abstu’lud by 
some parts or appendages of flial InTuinaiy iixteriorto t.!ie part 
vvhe.re it is generated. 

(22.) From considering the lieating |)n\ver wliicli so ins('p;ira- 
hly accompanies the rays of light,•whi<'.h is always (leveloj)ed 
wherever they impinge on a surface which, from its colour, 
absorbs the rays, and which (.ontiiines to act with very little 
diminution of intensity when the rays pass through transpartait 
media of considerable thickness, we are. led to observe soiiTe 
remarkable instances in which such effects are produced. Such 
aninstance is afforded in the case of the eye, and the,phv<ioinenif 
of vision. 

What may be the immediate cause of vision, and what’effecls 
light may be capable of producing on the retina anil optic nerve, 
we are altogether ignorant; but we may with tolerable certainty 
infer from* well known facts and universal laws, that (among 

2 i> 2 
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other effects) lipit must produce a heating effect on the black 
surface of the retina. 

' Every.different shade of colour and every different ihttmity of 

light transmitted from objects, produces a different degree of 
heat on a black surface. It, therefore, follows, that when 
objects are painted on the-retina, the rafs coining from different 
parts of them communicate different degrees of heat by the 
absorption of its black coat, according to their different colour, 
brilliancy, &c. And since all our distinction of objects bv the 
eye depends on their colour and reflecting power—on the ^iffej^ 
ently coloured rays, and the total intensity of rays which thip 
reflect, it is at least certain that the 'perception of objects, and 
their different ;;)arts, must be accompanied by corresponding per¬ 
ceptions of a cifferonce of heating effect, whatever other distinc¬ 
tive impressions the different rays may be capable of producing 
on the sentient substance. I am far from meaning to assert the 
opinion that this is the immediate cause of vision. These obser¬ 
vations are merely proposed as affording a curious topic of phy¬ 
siological inquiry. 

The heating effect of light is produced at the moment of 
absorption, and is probably of a different nature from the com¬ 
munication of heat either by contact or by radiation. If, there¬ 
fore, a non-lumiiious body could radiate different degrees of heat 
from its different parts so as to impinge on the retina, it would 
not produce the phenomenon of vision; but this state of circum¬ 
stances cannot take place, since the transparent parts of the eye 
are nut permeable to simple radiant heat; and if they became 
heated themselves, there would not be any distinction of different 
degrees of heat communicated to different parts of the retina. 
The optic nerve is the only one in the body expanded with an 
absorbing surface* so as to be exposed to the external influence 
of radiant heating r/gents. 

(23.) The consideration of \\\q heating effects of light to the 
phcnomein of vision must be attended to in the attempt to 
Compare the illuminating with the heating power of light. 

From the experiments of Sir W. Herscliel, it appears that the 
greatest illiiminaling effect belongs to the yellowish-green rays. 
According to his theory, the radiant heat is separate from the 
light, and is formed of particles having less momentum, those 
of the green rays having such a momentum as is best suited to the 
eye for the purposes of vision, either too little or too great a 
momentum (as in the violet and red rays) being equally ill 
^adapted for producing a viv'id impression on the sight. 

Indejiendently of all hypothesis, the above remarks are of a 
nature ^deserving great attention in the consideration of these 
phenomena. ^ 1 he illuminating power of light must be referred 
not merely to any inherent properties of the rays, but to the 
nature of our organs. Hence, according to an observation just 
mqde, it must be inferred that either too little or too great an 
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absorption of lights and consequent heating 4fcct, on tl^e pig- 
mentura nigrum, is equally unfavourable to distinctness of vision, 
and the reason of this distinction may depend entirely on the 
^Deculiarities of the optic nerve ii\ regard to its susceptibility to 

jea^. • , 

(24.) In the experirqent alluded to by Newton (Optics, book 1, 
part 2, prop. 8), near the prism, white light occupies the central 
part of rae spectrum, which at greater distances disappears, and 
yellow and green rays fill the space. According to nis expla¬ 
nation of this phenomenon, it follows that the illuminating eiiect 
Ijpf the different parts of the Spectrum must vary in their propor¬ 
tions at different distances from the prism, 

(25.) The experiments of Sir W. Horschel (Phil. Trans. 1800) 
on the relative powers of different substances for intercepting 
light and heat, may be brought forward ]»y some as a proof of 
the separate existence of two such agents in llie solar rays ; but 
those experiments, as it will be evident on a more attentive 
examination, do not b^arat all upon this point. 

The powers of different sorts of glass, &c. to intercept the 
sun's lightf^ were measured by a coinpurison of the distances at • 
which equal illuminating effects were produced when an object 
was viewed through the substance under trial, and by direct 
vision. Their powers of intercepting heat were determined by 
the comparative effects of the full solar rays on a naked thermo¬ 
meter. 

The surface of the bulb of a thermometer, even when not 
coated with any jiigment, will still absorb a considerable portion 
of the rays of light impinging on it, and will cousequeally be 
affected by tin; inseparable lioating power developed by llii; 
absorption of those rays; and ihcidfect will be r////mv//accord- 
ino- to the colour of those luminons rays which tire glass trans- 
mils. Now' the relations of the ro/oi/r of the lays to heal mg, and 
to illuminating eff ect, are by the experiinebts of the same author 
proved to be extremely different; so that the diflei-ence which 
appears to exist in the jiowcr which the same substiuice has to 
transmit light and heat is by no lei aus a suliieieot ground for 
concluding’ the separate existence i.f trvo sets ol,rays. 

(26.) The consideration of the^different laws followed hy the 
illuminating and heating powei's of the differently coloured rays, 
might lead us to doubt the close connexion between inlcusih/ o/' 
light and of heating effect. Indeed this consideration must be 
attended to in the attempt to compare by means /af their heating 
effect on Leslie’s photometer, light from different sources. In 
these cases there is often a considerable difference in the preva¬ 
lent co/m//' of the rays, and, therefoi*.*, from this* sodree alone, 
some difference in their heating power is to bo expeetqd. 

In relation to the different intensities of liglit^from he same 
source, experiment seems to have shown that the closest propor¬ 
tion is observed. Prof. Leslie has compared the indications of 
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his photometer ^inth the measurements obtained by Bouguer 
from a comparison of illuminating effects, and conceives the 
result completely favourable to the accuracy of his instrument. 
(See Leslie on Heat, Chap. 20.) 

With respect to the theory deduced from these and kindled 
phenomena by that distinguished philosopher, it cannot but 
excite admiration for its sinfplicity, and the readiness with which 
it explains the phenomena; but it surely cannot be considered 
as proved, that because light has the power of exciting or com¬ 
municating heat in those bodies on which it impinges, that the 
light is, therefore, transformed into tieai; and after all, the mod J 
in which this transformation is effected in the “ igneous fluid 
still remains to be accounted for. 

Towards ascertaining the nature of the heating power thus 
excited in the solar rays, one important step seems to me to be 
involved in the question whether the beating power does alw^ays, 
and especially at high intensities, increase precisely in propor¬ 
tion to the intensity of light, or number of rays impinging upon, 
or absorbed by, a given surface. 

The want of a photometer on the })rinciple of illumination, 
and that essential difficulty, the want of a standard for compa¬ 
rison, are great obstacles in the prosecution of such an inquiry. 
I have, however, attempted it by adopting other means in which 
these difficulties seem to me to be got rid of. As, however, the 
detail of these experiments w'ill occupy some space, I must 
reserve them for a future opportunity. 


Article II, 

Aslvonlintical C'ibseryations, 1824. 

By Col. Bcaufoy, FHS. 

Biisheif lleathf near Stanmore. 

Latitude 51° 37' 44*3" North. Ijongitude West in time 1' 20'93". 


April 14. Immersion of Jupiter’s third < 9'' 19' 30" Alean Time at Bushey. 

satellite. ( 9 20 51 Mean Time at Greenwich. 

April 30,* Emersion of .lupiter’s first t 10 2.5 00 Mean Time at Bushey. 

satellite.^10 26 21 Mean Time at Greenwich. 


* Jupiter’s li.nb very tremulous. 
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Article III, 

•Remarks tipov Dr. Berger's Reply. By Prof. Henslow. 

i 

(To the Editor of the Annv^s of Philosophy.) 

SIR, Cambridge, May 5,1824. 

1 FELT somewhat surprised yesterday in perusing an angry 
#rticle in your number of tlie Amuils of Philosophy pub¬ 
lished (for May), entitled, “ Reply to Mr, Henslow’s Observa¬ 
tions on Dr. Berger’s Account of the Isle of Man.” 

The examination which I made (in 1819) of the geological 
features of that island, was undertaken with a view of deriving 
instruction, rather than-with any intention of giving it; as the 
study of geology was then almost new to me. I, therefore, pro¬ 
cured Dr. Berger’s paper; and here acknowledge myself indebted 
to it for almost the first rudiments of a scacnce, which has since 
afforded m»i so much gratification. As I had observed a few' 
omissions in that gendenian’s description, as well as some errors 
with respect to the extent of certain formations laid down in his 
map, I presented my account to the Geological Society (together 
with a collection of specimens to which my remarks might be 
referred), by way of supplement to Dr. B.’s paper. From tin* 
“ Reply,” it should seem that I had been misinf ormed, in suppos¬ 
ing his account was not to be viewed as so perfect a perform¬ 
ance as he now professes to have considered it himself. It was 
under this impression that 1 troubled the Society with my 
remarks. I might, perhaps, have*rritten U, Dr. Berger (as he 
is pleased to suggest) had I been accpiaiuted with his addr(;ss ; 
but I verily believed him to be no longer in dxisteiKie. 

So far as 1 can collect from Dr. B.’s “*Heply,” his oh-jerva- 
tions, accusations, and concessions, mav he reduced to the 
eleven following heads. Upon the foursh, fifth, eighth, and 
tenth of these, I shall offer a few remarks ; the others appear 
unworthy of any comment. The - barges, then, here brought 
against me, I consider to be, • 

1. The correction of an error in the geographical posititm 
assigned to the mountains of the south part of the island. 

2. The mention of a granitic district unnoticed by Dr. Berger. 

3. The extension of the limits assigned to a -small patcl; of 
granite noticed in his paper. 

4. The union of the slates under one tommon .formatiyn, 

instead of retaining them under the boundaries as'Signed by Dr. 
Berger to clayslate and greywacke. . 

To this I may observe, that the distinctions mineral cha¬ 
racter, to which he refers, have long since been regarded (in this 
country*at least) as an insufficient guide to a difference of epoch 
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in tlie»>formationt of clayslate, and the infinite varieties of grey- 
wacke. Unless, therefore, a distinction can be established 
from geological position, there can be no reason for sbparating 
'them. It is possible such a distinction may exist in the Isle of 
Man, and I am even disposed to think it does, ,though*lhe limits 
assigned by Dr. Berger appeared to me»'SO very unsatisfactory 
that I preferred designating the whole on the map by an uni¬ 
form colour. The propriety of this metliod has been confirmed 
by the learned and experienced geologist Dr. Macculloch, who 
has adopted precisely the same plan, in his account of this 
island, in the second volume of his History of the Western Isle# 
of Scotland, published after my paper was transmitted to the 
Society, but before it had been printed. 

Should D^r. Berger wish for further proof that he ought not to 
consider himself infallible on points of geology, 1 beg leave to 
refer him to Prof. Sedgwick’s paper on the Geology of Corn¬ 
wall, published in the Transactions of the Cambridge Philoso- 
phica. Society.’*' 

f). Indhtvicluesa with regard to my quartzose districts.” 

To this I am desirous of pleading guilty. 1 now feel hut little 
doubt that these districts are merely subordinate to the clay 
slates. Want of experience, at the time I examined them, led 
me to suppose (from the marked difference of external character) 
that they might belong to a separate formation. 

(>. The correction of the line of boundary assigned by Dr. B. 
to the mountain limestone, or 1 should rather say honnUaries, fur 


♦ I may refer more particularly to the Professor’s remarks iu p. I <15, but shall con¬ 
tent myself with a few extracts from pp. 130, 140, and 141, as they happen to be 
directly applicable to the case in puiat. 

“ The rocks liitherto described in tbli section are considered by Dr. Herder as belong¬ 
ing to the greywacke formation; which, according to tliat author, extends, almost 
without interruption, on botli sides of the central chain. To prevent any ainbiguity, he 
lirst dcHnes greywacke, &.c. dad he then divides the forniutioD into common greywacke 
and greywacke slate. He afterwards adds, that in f^ornwall, common greywacke is 
always found higher than greywacke slate, tcc .—that k rests immediately upon the 
granite—that it.'s much less rich in ores tliau greywiicke slate, &c. He then states— 
that the greywacke slate becuiyes more perfectly schistose as it is farther removed from 
the granite—that its base is tine, snunitli, and nearly homogeneous—that it sometinres 
possesses the lustre of satin—tl\at it is to this second variety exclusively that tlie Cornish 
miners give the namcufkillas, iSlc. , 

“ We cannot help consideruig the whole of tliis account ns iiiailajiiutt', and in a great 
measure hiapjilicatitc. No one term is sufficient to characterize the various beds of 
this formation, &c. If we assume with Dr. Iterger, that annmon greywacke rests 
immediately on the granite; still it is not true that it is always found niglier than the 
greywacke slate, &c., Again, if the common greywacke be much less rich iu ores than 
the {freywacke slate, then the part of the killas which rests immediately on the granite 
must be mucli less metalliferous than.some other parts of the formation, and more 
remote .from the fundamenhil rock. As a general observation, we believe this to he 
untrue, 6cc, ''llut*this is not all; jve will venture to assert that the rock in immediate 
contact with the granite (at least in every instance in which we have ourselves examined 
it) bears no i rscmblaucc whatever to common greywacke. "With equal impropriety we 
conceive the term greywacke slate applied to all the liner schistose beds, of silvery 
lustre, which abound so much in this formation .* because, &c. l^astly, it not true, 
that the Cornish miners apply tlie term killas exclusively to these finer schistose beds, 
&c. &c.” 
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there are two distinct localities for this fprmatiou in my accou^it, 
though Dr. Berger has united them in one’ continuous tract on 
Ills map. 

7. The limifalion oj the oUl red sandstone to its true extension, 
the weatern shore of^Laiigness Point, instead of extending it (as 
X)r. B. had done) over the wliole of tliat isthmus. 

8. The having mistaken hiniy in seating the whole space 
hetvveeii Scarlet and Poolvash to be occupied by abedofiuuyg- 
daloidal trap. 

My mistake then amounts to^this, that 1 had supposed Dr. B. 
lo^iave been more accurate in Ins observations than he now 
allows himself to have been ; for he mentions only the extreme 
.points of a tract which is in fact wliolly composed of trap rocks, 
although not of the peculiar variety In; alludes to. A juster 
cause for observation might have been foundin our difference of 
o|)ini()ii with respect to the position of this traj), which he states 
to exist as an overlying mass, but which I am bold emuigli to 
contradict, because I rliii k the evitlence is chiarly in favour of 
its intruding from below. 

M. The nssejian that the term Curragh is sometimes applied 
to mountain peat-bogs, and does not exclusively belong to the 
flat district towards tlie north of the island. 

IM. 11. Although Or. B. is pleased to ridicuhi the idea of cor¬ 
recting a marked gi'ogra}>hical error in a geological map, we tind 
him expatiating with complaca ncy upon the utility of his obser¬ 
vations with regard to hnshandn/. 

10, The mention of the diseoeen/ of a niimher of elks’ hones, and 
earthy phos[)hate of iron, in the mail, near Kirk-BalaflT. 

Dr. Berger insinuates that I consider this circumstance as 
ertraordinan/. Upon a careful perusal of the passage, 1 cannot 
perceive the slightest evidence of anv such intitnatioii, 1'he 
number of bones imbedded in the susall exO^bt of the marl is 
somewhat extraordinary, and the fact ofaji ire skeleton being 
discovered was new I’hatthe. circuinstanci itself was not of a 


Jiovel description 1 was ]K'rf(!clly aware, aiul introckiceil the 
subject by stating, that here “ are : .und» the remains of the 
gigantic elk.” • 

11. The want of e/ear-sighteddiess" in not being able to 
couiprehoiid the latent meaning of the following sentence; 
“ Some go so far as to say, that the increase is no less than two 
Yards in a year.” Dr. B. assures ns that this sentence evident hf 
implies, that he discredited the Inlbnuation itapparc-ntly conveys- 
1 shall now conclude by obsorving.that Dr. Berger’s ** Kejdy” 
to my ‘‘ prolix and inflated criticism,” ami tlie courtfjoilfc Iwnt^ 
that it was dictated by “the malignity*of envy,” Have* caused 
me no other sensation than regret—for the loss of a mosning in 
penning these remarks. i 

1 have the honour fo be, Sir, your obedient servant, 

• J.S. Hen SLOW. 
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Article IV. 


An Accouht of tke^ Logan Rock. 


[The mischievous displacing of thi!i curious rock, noticed in 
our last, having excited much attention, we have extracted the 
following account of it from a “ Guide to the Mount’s Bay and 
the Lana’s End, &c. By a Physician.” The work is generally 
attributed to Dr. Paris.— Edit.],. 


We now return to the Land’s End,—from which we should 
proceed to visit a promontory called Castle Treryn, where is 
situated the celebrated Logan .Stone. If we pursue our route 
along the cliffs, it will be found to lie several miles south-east of 
the Land’s End, although by taking the direct and usual road 
across the countiy, it is not more than two miles distant; hut 
the geologist must walk, or ride along the coast on horseback, 
and we can assure him that he will be amply recompensed fur 
his trouble. 

From the Cape on which the signal station is situated, the 
rock scenery is particularly inagnihcent, exhibiting an admirable 
specimen of the manner and forms into which granite disinte¬ 
grates. About forty yards from this Cape is the promontory 
called 'fol-Pedn-Penwith, which in the Cornish language signi¬ 
fies the holed headland in Penwith. The name is derived from 
a singular chasm, known by the appellation of the Funnel Rock; 
it is a vast perpendicular excavation in the granite, resembling 
in figure an inverted cone, and has been evidently produced by 
the gradual decompositioii of one of those vertical veins vvitii 
which this part of the coast is so frequently intersected. By a 
circuitous route you may descend 1o the bottom of the cavern, 
into which the s(?a flows at high water. Here the Cornish 
Chough (^Corvus Gmcw/ws) has built its nest for several years, a 
bird which is very common about the rocky parts of this coast, 
and may be distinguished by its red legs and bill, and the viola¬ 
ceous blackigiss of its leathers. This promontory forms the 
western extremity of the Mi^mnt’s Bay. The antiquary will dis¬ 
cover in this spot the vestiges of one of the ancient Ciifl'Castles, 
which were little else than stone walls, stretching across necks 
of land from cliff to cliff, 'fhe only geological phenomenon 
worthy of })articular notice is a large and beautiful contempora¬ 
neous vein of red granite containing shorl; is one foot in width, 
and n»y be seen for about forty feet in length. 

Contihuivig our routes around the coast we at length arrive at 
Castle yreryn. Its name is derived from the supposition of its 
having been the site of an ancient British fortress, of W'hich there 
are still some obscure traces, although the wild and rugged 
appearance of the rocks indicate nothing like art. 
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The I'ouiuiatioii of the wliole is a stupendous group of granit*; 
rocks, which rise in pyramidal clusters to a prodigious altitude, 
and overhang the sea. On one of tliose pyramids is situated the 
celebrated Logan Stone, which is an immense block of granite 
weighing above (JO tons. The surface in contact with the under 
rock is of very small extent, and the whole mass is so nicely 
balanced, that, notwithstanding its magnitude, the strength of a 
single man applied to its under edge is suflicient to change its 
centre of gravity, and though at lirst iii a d(!gree scarcely percep¬ 
tible, yet the repetition of such impijses, at each return of the 
stone, ])roduces at lengtli a very sensible oscillation ! As soon as 
the astonishment which this phenomenon excites has in some 
measure subsided, the stranger anxiously inquires how, and 
wiience the stone originated—was it elevated by human means, 
or was it produced by the agency of natural causes?—-'l^joscwho 
are in the habit of viewing luountaii; nuiiises v ith geological 
eyes, will readily discover that the i ily chisel eyi;r employed 
has been the tooth of time—the opiy artist engaged, the ele¬ 
ments. Granite usually disintegrates into rhouiboidal and 
tabular masses, which by the farther operation of air and moist¬ 
ure gradually lose their solid angles, and approach the spheroidal 
form. De Luc observed in the Giant mountains of Silesig, 
spheroids of this descrl])tion so piled upon each other as to 
resemble Dutch cheeses; and appearances, ik) less illustrative 
of the phenomenon, may be seen froip the signa> station to 
which we have just alluded. The fact of the upper parj of the 
clilF being more exposed to atmosplieric agency, than the parts 
beneath, will sufficiently explain why these rounefed masses so 
frequently* rest on blocks which still preserve the tabular form ", 
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aivl since such spheroidal blocks must obviously rest in that 
position in which their lesser axes are perpendicular to the hori¬ 
zon, it is equally evident that whenever an adequate force is ap¬ 
plied they must vibrate on fheir point of support. 

Although we are thus led to teijy the Druidical*t)rig/«,of this 
stone, for which so many zealous antiquaries have contended, 
still we by no means intbnd to deny that the Druids employed it 
as an engine of superstition; it is indeed very probable that, 
having observed so uncommon a property, they dexterously 
contrived to make it answer the purposes of an ordeal, and by 
regarding it as the touchstone of* truth, acquitted or condemned 
the accused by its motions. Mason poetically alludes to this 
supposed property in the following lines: 

f “ Behold yon liugc 

And unknown sphere of living adamant, 

Wliich, pois’d by magic, rests its centra) w'eiglit 
On yonder pointed rock: finii as it seems, 

Sucli is its strange, and virtuous property, 

It moves obsequious to the gentlest touch 
Ofhim, whose heart is pure, but to a traitor, 

Tho* e’en a giant’s prowess nerv’d his arm, 

It stands as iix’d as Snowdon,” ^ 

The rocks are covered with a species of Byssus long and 
rough to the touch, forming a kintl of hoary beard ; in many 
places they are deeply furrowed, carrying with them a singular 
air of antiquity, which combines with the whole of the romantic 
scenery to awaken in the minds of the poet and enthusiast the 
recollection of the Druidical ages. The Botanist will observe 
the common Thrift (Statice Armeria) imparting agiowing tinge 
to the scanty vegetation of the spot, and by growing within the 
crevices of the rocks, afibyding a very picturesque contrast to 
their massive fabric. Here too the Daucus Maritinim, or wild 
carrot; Sedum 'UeUyh'nim, Saxijraga Hiettaris, and Asplenium 
Marinum, may be found in abundance. 

The granite in this spot is extremely beautiful, on account of 
its porph^ritic appearance ; the crystals of felspar are numerous 
and distinc.t; in some places t)ie rock is traversed by veins of 
red felspar, qnd of black tourmaline, or schorl, of which the 
crystalline forms of tlie prisijis, on account of their close aggre¬ 
gation, are very indistinct. Here may also be observed a con¬ 
temporaneous vein of schorl rock in the granite, nearly two feet 
wide, highly inclined and very short, and not having any distinct 
walls. On the western side of the Logan rock is a cavern, 
formed by the decomposition of a vein of granite, the felspar of 
which assumes a brilliant rfesh-red, and lilac colour; and where 
it is polished by the sea, exceeding even in beauty the Setpen- 
tine caserns at the Lizard. 

Mr. Majenjlie observed in this spot numerous veins of fine¬ 
grained granite, which he is inclined to consider as cotempora-^ 
mous; he algo observed what, at first sight, appeared to be frag- 
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ments, but which, upon closer examination, he pronounces to 
he cotemporaneous concretions; for large Vrystals of felspar ihay 
be seen shbetiug from the porphyritic granite into these apparent 
fragments. These phenomena are extremely interesting in a 
geoIo{^cal pAint of view, an^ well (ieserve the attention of the 
scientific tourist. 


Article V. 

Analysis o/ the Fulminate, of Silver. By jNIM. Liebig and 

Gay-Lussac.^' 

Tiik memoir published ])y one of us upon fulminating silver 
and mcrcuiy, jirepared by means of nitric acid and alcohol, was 
principally intended to show that these compounds are true salts 
formed by peculiar acids wliich nray be separated from them, 
and combined with all other bases. Their analysis, and espe¬ 
cially those of the acids, opposed too many difficulties to allow 
of the flattering conclusion, that these were given with accuracy 
on this first essay; and being both of us persuaded of the possi¬ 
bility of effecting them with a greater degree of precision, wc 
united to make this analysis the subject of fresh researches. 

Fulminate of silver being very easily prepared, and its insolu¬ 
bility allowing of its being bad perfectly pure, we selected it in 
preference to other fulminates to submit it to experiment. 

The process by which wc prepared it dlftered but little from 
those which have been given; nevertheless it occurred to us 
that it might not be useless to stale*the manipulations of it. 

But into a pint matrass 700 grs. of nitric acid, of specific gra¬ 
vity L36, or 1*38, and 34 grs. of pure silver. When the silver 
is dissolved, the solution is to be [xuired into 1000 grains of 
alcohol of 85 to 87 centisimal degrees. The fluid when heated 
to ebullition soon becomes tml i'l, and begins to deposit fulmi¬ 
nate of silver: the matrass is llu.n to be renmved from the fire, 
and in order to diminish the e!)uUitiou, which srtll continues, a 
quantity of alcohol equal to thai* oiigiuaily employed is to be 
gradually added. When the ebullition has ceased, it is to be 
suffered to cool, the fulminate is to be put upon a filter, and 
washed till it ceases to yield any acid. The fulminate is then 
snow-white and quite pure. The filter is then fb be remowd, 
and spread upon a ))latc, and covered will^ paper; it is to be 
placed upon a vessel half filled with water, which Js*to be kqit 
boiling for two or three hours. The w eight offuhuinate obtained 
is usually equal to that of the silver employed; a tlfird more 

I * 

* • Annalcs de Chitnie ct de Phyaique, tome xxv. p. 265. 
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ought to be procured, but this third remains in solution in the 
nitiic acid, and in the^Jashings. 

Fulminate of silver does not detonate alone at a temperature 
of 212® Fahr. nor even at 266°; but it must not be exposed to 
the slightest percussion between tvjo hard bodies, even \%hen it 
is in water. Consequently wooden ^stirrers only should be 
employed, instead of gla*s ones, and the ca)>sules on which it is 
put should be placed upon several folds of paper; it is prudent 
also to remove it only with bits of paper; for tlie detonation of a 
few grains only of this matter occurring on the hand would infal¬ 
libly occasion its loss. 

We ascertained, by operating upon very small quantities of 
fulminate, that it might be rubbed on a porcelain capsule with a 
cork or the finger, after having mixed it with forty times its 
weight of peroxide of copper, and that it did not detonate when 
exposed to the action of heat; we emjiloyed this method of deter¬ 
mining what were the proportions of carbon and azote in the 
fulminate of silver. Two decigraimnes (grs. 3*0888) of this salt 
mixed with four times its weiglit of oxide of copper, and heated 
in a glass tube produced a gaseous mixture, the last portions of 
which, after the expulsion of the common air, were comjiosed of 
two parts by volume of carbonic acid gas and one volume of 
azote; consequently in the fulminate of silver, or rather in the 
fulminic acid, the carbon and the azote are in the same propor¬ 
tions as in cyanogen. 

Fulminate of silver containing two portions of oxide of silver, 
one of which serves as a base to the salt, and the other jqipears 
to be a constituent of fulminic acid, wc endeavoured to ileter- 
mine each with precision. Their total ipiantity is easily obtained 
by decomposing fulminate of.silver by muriatic acid, and cvapt>- 
ration to dryness ; towards the end of the operation, a little nitric 
acid is to be added in order to ‘decompose a small quantity of 
muriate of ammoma>i which is formed during the evaporation, 
and which is derived from the decomposition of an acid, which 
we shall presently mention. 

2*266 parts of fulminate of silver, thus decomposed, yielded 
2*171 of chloride of silver. Reducing this chloride to oxide of 
silver, 100 of lulminate contain 77*511 of oxide of silver; in a 
second experiment 1*060 of fulminate yielded 1*016 of chloride 
of silver, or 100 of fulminate couUvin 77*545 of oxide of silver. 

By taking the mean of these tw'o experiments, 100 of fulmi¬ 
nate of silver contain 77*528 of oxide of silver, or 


Silver.72*187 

Oxygen .*,. 5*341 


77*528 

We suppose that all the silver is in th^ state of oxide, and it 
will be seen that this supposition is extremely probable. 
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When fulminate of silver is put into a solution of potash, oxide 
of silver is separated, and fulminate of '^'Otash is formed; Itut 
the decompoeition is very incomplete; oxide of silver continues 
to precipitate during the evaporation of the fluid, even jit the 
expiration of«omedays; the results‘obtained are very variable, 
depending upon the (Quantity of potash, and unquestionably also 
upon the formation of double compound*. 

One hundred parts of fulminate of silver produced 27*14; 
29*69 and 131*45 of oxide of silver. Being unable to employ 
this method of analysis to determine the quantity of base com¬ 
bined with the 1‘ulrninic acid, we had recourse to chloride of 
potassium; it does not indeed decompose the fulminic acid ; it 
precipitates the oxide of silver combined with it in the state of 
chloride, and produces fulminate of potash ; 2*252 parts of fulmi¬ 
nate of silver thus decomposed by cliloride of potassiun-i slightly 
in excess, yielded 1*202 of chloride of silver; estimating this 
quantity of chloride in the state of oxide, 100 of fulminate con¬ 
tain 38*106 of oxide of silver as a base. 

The fulminate of potash obtained in this experiment, decom 
posed by muriatic acid, yielded 1*210 of chloride of silver; or 
100 of fulminate contain 38*359 of oxide of silver regarded as a 
constituent of the fulminic acid. These two quantities of oxide 
of silver difliu' so little from each other that we may conclude 
the fulminate of silver to contain twice as much oxide as is requir¬ 
ed to saturate the fulminic acid. The total of these two quanti- 
ti('s of oxide amounts only to 76*464, instead of 77*528, which 
ought to have been obtained ; but the conclusion which we have 
drawn from our experiment is not on this account much less 
accurate.* 

Knowing the quantity of oxide contained in the fulminate of 
silver, we endeavoured to determiners other elements, among 
which are, as we already know, carbon and a/ote. We decom¬ 
posed the fulminate of silver by oxide of coj‘])^r; but as it was 
very re<piisite to dry the matters upon which vve had to operate 
perfectly, we shall begin by des<iiibing tbe j)rocess by means of 
wliioh we believe that vve succeeded in effecting it; esjTecially as 
it is applicable to the analysis of any vegetable or animal sub¬ 
stance. * 

After having mixed the fulminatT' of silver with the oxide of 
copper, ajid introduced the mixtun; into a moderately thick glass 
tube, the external diameter of which was about onc-third of an 
inch, and its length nearly twelve inches, a, fig. 1 (PI. XX VII1), 

it was connected with a tube containing chloride of calcium, 

» 

• 

* The alkaline chlorides possess the property of dissolving a small <piarttity of chica. 
ride of silver: thi* source of error we avoided in the ft)Uowing manner: we began by 
evaporation nearly to dryness, and poured some nitric acid tijjon the rcsirjuum; hy 
heat, the chloride of potassium was quickly converted into nitrate, while the chloride 
of silver suflered no cltaiige. , • 
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which is itself adapted, by means of a flexible lead pipe, c, to a 
sufdll receiver placedjjjjon the plate p of an air-pump. 

On making a vacuum in the apparatus, the air cfiuries with it 
the vapour of water, and re-enters the tube containing the mix¬ 
ture only when dried by the chloride of calcium. ,But in order 
still better to separate the hygrombtric moieture of the mixture, 
the tube containing it i^ placed in a tube, d c, of greater diame¬ 
ter, fitted with a perforvxted cork, and filled with water which 
may be' boiled. Tlie vapour escapes by the tube, j\ and the 
water which condenses in it falls into the vessel g placed below 
it. By alternately filling and exhausting the apparatus, it will 
be granted that the mixture must lose all its liygrornetric moist¬ 
ure. With respect to other substances, the decomposition of 
which there is no reason to fear at a temperature above 212°, 
the tube /;ontaining the mixture may be healed in an acid or 
saline solution, or in a bath of oil. The apparatus which has 
been described requires no copper pipe ; the joinings are all 
made with cork, and when this substance is of a good quality, 
the apparatus sustains a vacuum perfectly without the use of any 
cement, or, at most, a little isinglass or tallow may be introduced 
into the pores of the cork wlien it appears to have' any. 

The mixture of fulminate of silver and oxide of copper being 
perfectly dried, it is decomposed by the action of heat, and the 
gases resulting from this decomposition are to be received ; but 
as by the usual processes, it is difficult to ascertain their real 
volume, Ave employed the following apparatus which gives it 
immediately. 

This consists of a footed receiver, a h, fig. 2, into which 
are cemented, one in a, and the other in h, two rings or collars 
of cork, for the purpose of directing the small graduated receiver, 
r, in its motion. The tube,*d, which conducts the gases into the 
graduated receiver, has two vertical and j)arallcl branches, the 
ascending one of'wliich nearly touches tho top of the graduated 
receiver Avhen it is in its ioAve.st place, anil then passes on the 
outside of the graduated receiver between the two openings of 
the cork lings. The plan ofthese rings is represented by tig. 3. 
The footed receiver' being filled with mercury, and the as¬ 
cending branch of the conducting tube being placed in the 
graduated receiver, the latteV is plunged in mcrctny, and the air 
escapes gradually by the conducting tube. Tlie receiver is 
fixed in its first position, by supporting it from its summit 
with a cork fixed in a wooden arm, h, moving along a ver¬ 
tical stand, i, upon which it may be stopped at any situation 
by a screw, k. The tube, mtj containing the mixture, is then 
adapted.to flie conducting tube, and the latter is confined in the 
wooden vice of the supfiort, /, the parts of which are made to 
approach by means of a screAv, and separate by their own spring. 
The mercury in tlie graduated receiver put exactly ou a level 
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with that which forms the bath, and the volume of air in th<? gra¬ 
duated receiver is noted, as well as its temperature. When the 
mixture is decomposed, the gases which are evolved depress tlie 
mercury io^ the graduated tube; but by. properly shitting the 
wooden arm along its suf/^ort, the mercury is maintained at 
nearly its original level,* it being continually added to fill the 
space which the receiver leaves by rising out of the bath. W hen 
the decomposition is finished, the fire is removed, and when the 
apparatus is cooled, the mercury is brought to the same level in 
the receiver and in the bath, ejad the temperature i.s noted. It is 
evident that the volume of air contained in the graduated 
receiver, after the operation, less than that which existed 
there before it, indicates exactly the volume of the gases which 
result from the decomposition, tlie corrections for tomperature 
and barometric pressure being made ; but as the whole of the 
operation continues at most but half an hour, it is seldom requi¬ 
site to make any corrections. 

The water which is formed during the decomposition of an 
hydrogenous substance by the oxide of copper, is usually col¬ 
lected by causing it to pass over chloride of calcium contained 
in a tube placed between tlie conducting tube and that wliieli 
contains the mixture; but the following arrangement, which 
consists in introducing the chloride of calcium into the same tube 
ao that in which the decomposition is ell'octed, has appeared to 
us to be preferable. 

We take a very small tube, n, fig. 4, the external diameter of 
which is nearly equal to the internal diameter of the tube, ;//, 
containing the mixture ; to this a small tube, o, is attached by 
melting them together, and it is made to pass tiglitly througli 
the tube, m, and after having filled'it with chloride of calcium, 
it is drawn to a point at (ho other end, />, leaving only a small 
aperture. Having noted the weiglit, it is Id be placed in lh<j 
tube, wi, as shown by tig. 2; the gases have then no other pas¬ 
sage for escape but over the chloride of calcium, and they then 
deposit their moisture. W hen ihe mixture is iutrodinfod into the 
tube, tUf care must be taken to leave an eifipty space, .s', ladovv 
the upper side of the tube, that it may not he prftjecLed forward 
by the gase.s at the moment of tlifcir expulsion. Lastly, it has 
been often recommended to use a spirit-lamp to etii-ct the 
decomposition of the mixture; but we find it to be inueh more 
convenient to place the naked tube upon a grating of iron wire, 
supported by a furnace, the door and ash-hole of which are ktpt 
shut, and to surround it with red-hotrliarcoaloccasionally added. 
This method also possesses the advantage of enahlipg'us to'hefit 
the whole of the tube in every part at die same time, and with a 
little practice, it is easily rendered of a dull rod heat, without any 
risk of softening it. ^ » 

The process of analysis by oxide of copjier being very well 
New Series j vol. vii. 2 e 
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known, we shall limit ourselves to the relation of the results 
which we obtained, without going into further detail^, . 

We usually experimented upon three decigranjmes (4*6332 
grains) of fulminate of silver^ and considering the parbon and 
azote disengaged as existing in the State of oyanogen, fivef suc¬ 
cessive experiments gave jis: *’ 

Fulminate of silver 100; cyanogen 17*379 

17*315 

16*921 

’ 16*869 

17*314 

Mean 17*160 

f. 

In the first ex )eriraent no trace of water was perceptible; in 
the second 0*06.6 of a grain; in the third 0*0154 grain, in the 
fourth 0*1848 grain, and in the fifth 0*0308 of a grain was 
obtained. 

Although in these several experiments, except in the fourth, 
the quantity of water is not considerable, we did not consider 
it as accidental until after we had ascertained in several 
ways that its quantity was never siifliicient to allow hydrogen 
to be considered as one of the elements of fulminate of silver. 
We generally operated upon three decigrammes (4*6332 grains) 
of fulminate, and supposing the hydrogen which it contains to be 
in sufficient quantity to form hydrocyanic acid with the cyano¬ 
gen, this (piantity ought to have yielded 0*2710 grain of water, 
which certainly could not have escaped our notice. 

We shall presently adduce other proofs of the absence of 
hydrogen on the fulminatesj and in the mean time, we conclude 
that this compound is formed of 

Silver....'.72*187 

Oxygen. 5*341 

Cyanogen .. 17*160 

Loss.i. 5*312 

• ) 

'• 100*000 

The quantity 6*312 is evidently equal to the quantity of oxygon 
combined with the silver ; it cannot be attributed t{» the hydro- 
grti, which, supposing iliere had been any combined with the 
cyanogen to form hydrocyanic acid, would amount only to 0*651; 
nor can this loss be attributed to water, for we have never found 
a quantity nearly equal tb it; consequently it can be attributed 
only to ■uxygen cont.nned in the fulmiuic acid. According to 
this suppositi(}in, which will be hereafter verified, fulminate of 
silver consists of 
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Two atoms of silver, • • 

Two atpms of oxygen combined with the silver, 

Two ‘atoms of oxygen combined with the elements of the 
fulminic a«jid. 

• t 

Two atoms of cyanogen = 


{ 2 atoms of azote, 

4 atpms of carbon. 


It evidently follows from this analysis, that fulminate of silver 
does not contain sufficient oxygen to convert its carbon into 
carbonic acid. The examination of the residuum left by the 
fulminate of silver after decomposition by oxide of copper, in 
which copper is found in its metallic state, gives an incontro¬ 
vertible proof of this ; but it would not be easy to determine by 
this method the quantity of oxygen really deficient. 

It would have been important to have ascertained the products 
of the immediate detonation of the fulminate of silver; and we 
did not fail to make some experiments with this intention ; but 
we were compelled to abandon it on account of the fracture of 
the vessels, which took place with a very small quantity of fulaii- 
nate, and by the danger inseparable from experiments of this 
kind. On the other hand, it appeared very easy to determine 
the products of the decomposition of the fulminate of silver by 
heat, after having mixed it with substances incapable of supply¬ 
ing it with oxygen: that which at first appeared preferable to us 
was glass reduced to an impalpable powder; but every time that 
we endeavoured to mix it with the fulminate, detonation took 
place, and prudence compelled us to give up this method. 

By employing chloride of potassium instead of glass, the 
mixture may be rubbed by the finger, or with a cork, without 
danger, after having mixed it as ^intimately as possible witli a 
small slip of card. 

A portion of fulminate of silver weighing 6'131 grains (0'397 
gramme), decomposed by this process, produced 11-929 cubic 
inches of gsis; with oxide of copper, this same quantity of fulmi¬ 
nate would have given 30-81 cubic inches. The 11-929 cubic 
inches of gas contained no oxide of carbon, and were composed 
merely of azote and carbonic acid. Now-, -according to this 
composition, if all the oxygen of the fulminate hatl been employed 
to form carbonic acid, and the -azote had been disengaged with it, 
and recollecting that in the complete combustion of the fulniiiiaft? 
by oxide of copper, the azote constitutes one-third of the w'hole' 
volume, and the carbonic -acid two-thirds, there should have been 
obtained * 

Azote = of 36-81 = .*.. 12-27 

Carbonic acid =: f of 36*81 f.12*27* 

- * 

24 o4* 


* We say one-third of 36-Bl, because, in our experiment, oifty one-half the tjuan- 
tity of carbonic acid could he fonned that would result from die complete combustion of 
the carbon. 


2 Ti 2 
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There being so great a difference between the results of calcu¬ 
lation and experiment, -we determined to examine the residuum of 
, the distillation, which was of a blackish-grey colour^ We found 
by treating a portion of it with-water, that it was very alkaline, and 
that which was not dissolved contained muclv> chloride of silver. 
Thus by the agency of the silver, and the oxygen contained in 
the fulminate, a part of the chloride of potassium was decom¬ 
posed, and converted into potash and chloride of silver, and the 
former was combined with carbonic acid: this circumstance 
explains suiliciently why so small a volume of gas was obtained. 

During the decomposition of the fulminate of silver mixed 
with the chloride oJ‘ potassium, a small quantity of carbonate of 
ammonia was obtained, which was collected in one part of the 
tube by sukrounding it with a piece of paper moistened occa¬ 
sionally with ether to cool it. For the purpose of determining 
the quantity of carbonic acid combined w ith the ammonia, we 
passed up a tube over mercury some muriatic acid, and a small 
fragment of marble insullicient to neutralize it. We agitated it 
thoroughly, in order to favour the solution of the carbonic acid 
gas in the muriatic acid,and sometime after we introduced into 
the solution tlie portion of the tube upon which the carbonate of 
ammonia had condensed ; effervescence w as very perceptible ; 
but the gas disengaged was not equal to U-()[) of a cubic inch ; 
consefjuently the quantity ol’ammonia contained in the carbonate 
could not amount to 0T8 of a<nibic inch. 

The re-siduum of the decomposition of the fulminate of silver 
necessarily containing some carbon, it was distilled with oxide 
ofcoj)per; 17’<S74 cubic inches of gas were obtained, which, 
added to the 11‘929 before procured, give a total of about 29'8 
cubic inches; tin; dill'erence'between this quantity and Sti’Sl 
which ought to have been obtaiited, is still very great; but the 
potash formed, necessarily retail.ed a portion of carbonic acid, and 
on other accounts this experiment w as not suiliciently correct. 

The chloride of potassium not having answ ered cur purpose, 
w e emjiloyt'd sulphate of potash, calcined and reduced to a very 
fine powder, that it might be rubbed with fulminate of silver 
without danger; b‘32 grains of i'ulminate mixed with about 
twenty times as much sulphate of potash, and dried in a vacuum, 
yielded by distillation 14*68 cubic inches of gas; the same 
' quantity of iulminate distilled w ith oxide of copper would have 
given 32 04 cubic inches. The residuum heated w'ith oxide of 
cupper afterwards gave 14*9() cubic inches of gas; but we 
renunked that it was rather red, and tluit consequently nitrous 
acid was .ioirned; this happened unquestionably, because, in 
order that the bulk of tii6 mixture might not be loo great, too 
small a proportion of oxide of copper had been used. There was 
also produced a^sriuill quantity of carbonate of ammonia, which 
appeared to us to be smaller than that obtained in the preceding 
experiment, and no trace of water was perceptible, wlnclli seems 



1824.] Fulminate of Silver. 421 

to prove that the formation of one of these compoiiiwls prevented • 
that of the other. Now, su]>posin^ that all the hydrogen»coiu- 
bined with the cyanogen in the fulminate of silver was combined 
with the azote to form ammonia, a very appreciable (pjantity of , 
carbonate pf ammonia ought to be’obtaiqed. 

Iddeed the 5*.‘3xi grains «5f fulminate decomposed by oxide of 
copper ought to yield b'i’Od cubic inches of gas, composed of 
two-thirds of carbonic acid and one-third of azote. And as 
there is in hydrocyanic acid as much hydrogen in volume as of 

azote, 32*04 cubic inches represent — IC-GtS of hydrogen 

gas, which, combined with their third of azote, ought to produce 

' a - ~ /•12 ol ammoniacal gas : this quantity woulcl 

absorb 3*36 of carbonic acid gas to form carbonate of ammonia, 
and the total diminution whicli would result froiu the disappear¬ 
ance of carbonic acid gas and tliat of azote, would be equal to 
7*12 cubic inches. In our cxporiinent, uotwithstaudiiig the 
formation of nitrous acid, wc obtained 2U*G4 cubic inches, the 
diflerence between which and 32*04 is very far from being equal 
to that whirJi ought to be obtained, if all the supposed hydrogen 
had been taken up to form ammonia. Tlic liypothesis that a por¬ 
tion would produce water cannot be admitted ; for, as wc have 
already remarked, when carbonate of ammonia is formed, not 
the slightest trace of moisture is perceptible ; and further, we 
hav^e proved by direct experiment, that by moistening the ful¬ 
minate of silver, much carbonate of ammonia is obtained. 

Thus the decomposition of jiilminate of silver mixed with sul¬ 
phate of jiotasli furnislies us wiUi additional proof that it does 
not contain hydrogen as one of its elements. The fulminate of 
silver ill the preceding cxperimentliaviiig given two portions of 
gas, one with sulphate oi' potash, and tlie other with oxide of 
copper, it was impuitaiit to ascertain ilienatAue of each of them. 
We made a fresh experiment directed solely to this end; but 
being desirous of obtaining ibe fnst portions evolved without 
any admixture of atmospheiic air, we endeavoured* to form a 
vacuum iu our apparatus. * 

To the tube containing the mixture, wc adapt(?cla copper t ube, 
r, fig. 5, connected with a glass ttibe, d, nearly 40 inches long, 
and immersed it in a basin of mercury, m, iu order to collect the 
gases. I'romthe middle of the copper tube, another, r, projects * 
at a right angle, furnished w ith a cock, and communicating with 
the air-pump by means of a leaden pipe, /. On making* a vacfium 
in the apparatus, the mercury c'amiot jiass the height, h, equal 
to about thirty inches, and by then turning the cock, «U commu¬ 
nication between the apparatus and tlJe air-piunp is shut off. 

In employing this apparatus, we found that the ga^i evolved 
during the distillation ol’ the fulminate of silver viith the sulphate, 
of potash, is composed of two volumes of carbonic acid gas and 
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one of azote, and that obtained in distilling the residuum with 
oxidg of copper consists of 100 volumes of the first gas and 37*4 
of the second. 

Although this result is not in perfect agreement with the first, 
and although the experiments which we detail have, not all the 
accuracy we could wish, it appears to us nevertheless probable, 
that in the decomposition of the fulminate of silver mixed with 
the sulphate of potash, only half of the carbon is converted into 
carbonic acid ; that a quantity of azote is evolved which corre¬ 
sponds exactly with what ought to happen if the azote and the 
carbon were in the fulminate in the state of cyanogen, and that 
consequently the silver in the residuum exists in the state of 
subcyanuret. 

If the elements, which analysis has made us acquainted with, 
in the fulminate of silver are the true ones, it is easy to obtain 
the true equivalent number of fulminic acid; for admitting that 
the oxide of silver which acts as a base in the fulminic acid is 

77*529 

exactly half that contained in the fulminate, we have —= 

38*764 : 61*236 :: 145*161 (oxide of silver) : 2*2‘J*31 ; now, 
by calculation, fulminic acid will be composed of ’ 


1 atom of oxide of silver. 145*161 

2 atoms of cyanogen. 63*584 

2 atoms of oxygen. .. 20*000 


230*745 

In order to verify this result, we prepared fulminate of barytes 
by decomposing fulminate of silver with chloride of barium, 
and after having dried it at the temperature of 212®, we treated 
it with muriatic acid, whicn formed chloride of barium and 
chloride of silver : 38*33 of fulminate of barytes produced 15*85 
of chloride of barium, and from this the equivalent number of 
fulminic acid is readily deduced, and is 228*873. The agree¬ 
ment between these three results is as near as can be expected 
in experinlfents, the danger attending which does not allow of 
their repetition, and we shall admit 230*745 as the equivalent 
number of fulminic acid, which is the result of calculation. 

Being now acquainted with the nature of the elements of ful¬ 
minate of silver, w e shall direct our attention to the manner in 
* which they are combined. 

If silver be an essential principle of fulminic acid, we must 
necessarily admit the existence of almost as many peculiar acids 
as there are metals ; for the greater part may replace silver, and 
foi*m*each a fulminic acid. With zinc alone for instance, a ful¬ 
minate is produced which is perfectly analogous to that of 
silver; but is it probable that bodies, the properties of which are 
so different, should replace each other in the same atomic pro¬ 
portion, and fonn, witli cyanogen and oxygen, acids which are 
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perfectly similar ? or is it not, on the contrary, more probable , 
that the various fulminic acids are real supersalts, the a<iid of 
which djo^s not contain any metal as one of its elements, and 
which is forqjied only of oxygen and cyanogen ? It must be con¬ 
fessed that our experiments rendcB this opinion extreihely pro¬ 
bable ; but the .following considerations give it additional 
certainty. * 

As fulminates may be obtained without silver or mercury, 
with oxides which yield oxygen with difficulty, as, for example, 
the oxide of zinc, it necessarily follows that the various fulmi¬ 
nates contain a common priijciple offulinination, which is inde¬ 
pendent of their bases, and which can be only a compound of 
oxygen and cyanogen, or, if it be preferred, a compound of oxy¬ 
gen, carbon, and azote. 

In addition to this, if we compare the fulminates with the 
neutral tartrates, and the various fulminic acids to the several 
bitartrates, perfect analogies exist between tliem. Thus a neutral 
tartrate of zinc, copper, silver, or mmcury, &.c. is only partially 
demnnposed by potash, in the same manner as the fulminates of 
these bases; all tlie fulminic acids form double salts w’ith bases 
like the bite; trates ; fulminic acid w'ilh silver as a base is preci¬ 
pitated by acids on account of its insolubility in the same circum¬ 
stances as cream of tartar; and there are many fulminates, like 
the neutral tartrates, in which acids produce no precipitate, 
because the corresponding acidulous fulminates or tartrates are 
soluble ; such are the fulminates and tartrates of zinc and cop- 
])er. Lastly, the i’ulminates have great analogy with the hypo¬ 
sulphites. 

According to these analogies, it ap|)ears to us extremely 
probable, not to say (pertain, that the several i'ulminatcs form 
a particular kind of salts, all contamiug thr same acid, composed 
only of an atom of cyanogen and an atom of oxygen, and which 
is unquestionably ci/anic acid. The iu;utr,)il I'uhninates would 
be ci/a)iufes, the various fulminic acids Oief/aaa/es, and the equi¬ 
valent number of cvanic acid would be 42*792, that of oxygen 
being equal to 10. Nevertheless in proposing tJie name of 
cijamc acid, whic.h appears to express the nature, of the fulminat¬ 
ing principle common to all the fulminates, wg request, before, 
it is adopted, that our results fkhould be verified by chemists ; 
and on this account, we shall continue to employ, wdtli the new 
acceptation determined by our experiments, the names otfnlmi-, 
nic add and fulaiinales, which not indicating the nature of the 
compounds to which they are applied, will have the provisional 
advantage of not inducing any err.or. 

In recollecting the property of the awier'describocl by Welter, 
of forming detonating salts wdth basQs, we could itot avoid look¬ 
ing for some analogy between this compound and the Acid of the 
fulminates, althou^i, on other accounts, we were fully persuaded 
that their nature is n6t similar. The analysis ol*the salts formed 
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with amer was the only means of clearing up this subject; but 
having' been able to give .but little time to the preparation of 
this substance, and not having succeeded in attaining a quantity 
sufficiently pure, we have been compelled to defer^this analysis 
to a future period. 

The nature of the fulminates appearing to l^e determined; we 
marie some attempts to separate the fuhninic acid from them; 
but they were all unsuccessful: for either the fulminates are not 
decomposed by the acids, or, when they are, the fulminic acid 
is so also, and yields peculiar products, respecting which we are 
going to offer some observations, although they are incomplete. 

The muriatic, hydriodic, and hyurosulphuric acid, decompose 
iulminate of silver, even when cold; with muriatic acid much 
hydrocyanic acid is evolved, but neither ammonia nor carbonic 
acid is perceptible. A peculiar acid containing chlorine, car¬ 
bon, and azote, is formed, which is easily obtained by pouring a 
little muriatic acid upon fulminate of silver, until the filtered 
fluid is no longer rendered turbid by the acid. It possesses the 
i'ollowing properties: 

Its taste is sharp ; it reddens litmus paper strongly; it does 
not precipitate nitrate of silver; neutralizes bases ; and then 
j)()ssosses the property of colouring tin; jierchloride ol‘ iron of 
a deep red colour; it acquires it also after some Jioiirs’ ex¬ 
posure to the air, because a portion of it is decomi)Osed which 
produces ammonia that saturates the other part; heat accele¬ 
rates this decomposition. When combined with potash and 
evaporated to dryness, ammonia is obtained, and the residuum 
eii'ervesces with acids, and prcci[)itates nitrate of silver. 20'70 
]tarts of fulminate of silver, accurately decomposed by muriatic 
acid, yielded lb‘84 of chloride of silver, wliicli were separated 
from the filter by means of ammonia. 

The new acid being mix<;d with hydrocyanic acid, which, as 
is well known, prepipitates nitrate of silver, we employed the 
following process to determine the quantity of chlorine which it 
contains, W'e added t<j the acid potash in excess, and towards 
thf; eiul of the evaporation, carried on in a platina crucible, wc 
added nitre, and madoit red-hot, to decompose the cyanogen; 
w'c afterwards saturated tlie pure alkali, and precipitated Ijy 
nitrate of silver. The wei'ght of the chloride of silver obtained 
a,mounted to 4<S‘2() parts, whicli is almost tw'o and a half times 
greater than the weight of the chloride obtained by decomposing 
the fulminate hy muriatic acid. In another experiment, the 
two.squantitics ol' chlojide ol‘ silver were in the proportion of 
174)2 to 44’2.o, which are also those of 1 to 2*5. 

|,f tlicsc results are correct, it cannot be admitted that all the 
chloriiu' exists free from lurdrogeii in the new acid ; for the ful¬ 
minate of, silver, containing only 4 proportions of oxygen and 2 
of cyanogen, could only take the hydrogen of (i proportions of 
muriatic acid, supposing that all the cyanogen was changed into 
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hydrocyanic acid. A porlion of it must, therefore, remain in the 
new acid, and 7 proportions of chlorid'e of silver are obtained: 
it is evident, therefore, that a part of the chlorine is combined 
with hydiogerjl in the new acid. 

For the jyirpose of obtaining some information in this respect, 
we attempted to ascertain* the quantity of hydrocyanic acid 
which is evolvea when fulminate of silver is treated with muriatic 
acid. 

A know'n weight of fulminate of silver was put into a three- 
necked bottle, fig. C), with water placed in a salt-water bath, and 
afterwards muriatic acid was poured through the tube, f, upon 
the fulminate. In order to facilitate the volatilization of the 
hydrocyanic acid, a current of hydrogen gas was passed into the 
fluid, from a bottle, a, containing a mixture of zinc and sulphuric 
acid. The hydrogen gas passed through a tube, (/, sontaining 
fragments of marble w'ith a little water, and afterwards escaped 
through a solution of nitrate of silver contained in the receiver, c. 
We were in hope of obtaining cyamiret of silver; but to our 
great surprise no precipitation took place, although we were 
certain that the same solution of silver gave an abuiKUnt preci¬ 
pitate when ilxdrocyanic acid was poured into it. 

Hydriodic acid acts upon fulminate of silver in the same way 
as muriatic acid. Hydrocyanic acid is disengaged, and a pecu¬ 
liar acid is formed which contains iodine, and possesses the pro¬ 
perty of precipitating perchloride of iron immediately of a deep- 
red colour. 

When a current of SLdjdmretted hydrogen gas is passed 
through water containing suspended fulminate of silver, the 
fulminate is also deconiposcd ; sulphuret of silver and a peculiar 
acid are obtained, of vhich sulphur is one of the elements, but 
no smell of liydroeyanic acid is perctfptiblc. 

I'his new acid has a sweetish taste; it immediately colours 
perchloride of iron of a deep-red cnloiir; th<i solution may be 
evaporated, and concentrated without decomposition. Com¬ 
bined with potash and evaporated to dryness, it suft’ers no 
alteration. 

‘22*68 of fulminate of silver, treated with sulphuretted hydro¬ 
gen, produc(ai sulphuret of silver, which, trcaijed with nitric 
acid, and afterwards with muriatift, gave 21*73 of chloride of 
silver. 

The new acid, saturatt'd with potash, evaporated and heated 
to redness in a capsule of platina with nitre, saturated and pre- 
ci])itatcd by chloride of barium, ])roduced 18*60 of snlphate^of 
baryO.'s, representing 22*89 of cidoride of sjilver. These two 
quantities of chloride, not being very different, scen\ to admit c4’ 
the conclusion, that in fulminic aeidf, the sulphur exactly 
replaces the oxygen atom for atom; but a second experiment 
indicated by sulphate of barytes a rather smaller p’^oportion than 
tire first. 
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Fluoric acid does not act upon the fulminate of silver; the 
cauSe of this is not to bfe found in the solubility of fluoride of 
silver, for fulminate of copper is perfectly decomposed by muria¬ 
tic acid* This fact appears to us important iiV the' hitherto 
somewhat problematical histoiy of fluoric acid. 

The three peculiar acids of whiclf wehavefSj)okenas colburing 
the perchlonde of iron rof a deep-red colour, must possess a 
common principle as the cause of this property. It is worthy of 
remark, that the sli£>ht!y fulminating /t/f/er, several properties of 
which have been detailed by M. Chevreul, and the sulpho-cyanic 
acid of M. Porret, give the samo red colour to perchloride of 
iron. 

Oxalic acid decomposes fulminate of copper and of silver; 
hydrocyanic acid and ammonia are produced ; no effervescence 
is perceptble, ■which seems to prove that no carbonic acul is 
formed. Sulphuric acid gives similar results. 

We may remark, with respect to the preparation of the alkaline 
fulminates, that fuhninic acid having the property of forming- 
very variable double salts, it is preferable in obtaining the 
double fulminate of silver and potash, for example, to decompose 
the fulminate of silver by chloride of potassium; It may be 
immediately obtained in a state of purity, by emjdoying only 
exactly the quantity of chloride sufficient to jirecipitate half 
the silver combined with the fuhninic acid, or ratlier a little 
less, since the fulminate of silver which is undecomposed, 
being but little soluble, would remain with the chloride of silver. 
Nevertheless the limit of the total decomposition of the fulmi¬ 
nate of silver may easily be ascertained by using heat, because 
the fulminate being then slightly soluble, a precipitate is obtained, 
if any remain uiidecomposed, by adding a little of the chloride. 
We repeat that all the fullhinates, single or double, detonate 
with great facility, even in water, and that glass stirrers should 
not be used to ag'tate any fluid, which contains them in a state 
of mixture. We accidentally detonated, by this method, fulmi¬ 
nate of silver and barytes in a porcelain capsule ; the accident 
fortunattTly produced no ill effects, because the greater part of 
the fulminate was silspended in the liquid, and it was scarcely 
warm; but vfithout this union of circumstances, the conse¬ 
quences would have been terrible. 
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Article VI. 

Analyses of (f e Chrysoberyls from Haddam, and Brazil. \3y Mr. 

, H.’Sevbert.* •• 

In the summer of 1823, I visited Haddam, in the State of 
Connecticut. Among the various substances there collected 
was the Chrysoberyl, a mineral much esteemed on account of 
its rarity. It occurs disseminated in a coarse grained granite, 
in which the predominant ingredient is a white feldspar, which 
Prof. Berzelius regards as Albite, perfectly resembling that of 
Finbo. In the same granite this celebrated chemist observed 
the Colnmbite:\ Jt is also associated with greyish qujirtz, man- 
ganesian garnet of a fine blood red colour, and a yellow granu¬ 
lar substance, whi«;h some mineralogists supposed to be a variety 
of the cymophane; but from its inlerior hardness and general 
chemical composition, 1 recognised it to be common beryl. 

For the earliest chemical information concerning the chryso¬ 
beryl, we are. indebted to Prof. Klaproth. He published his 
analysis of it in 1795,;]: and gave the following constituents of it, 
viz. alumina, 71‘50; lime, O'; oxide of iron, 1*50; silica, 18; 
loss, 3. Berzelius presented us with a formula founded on this 
composition ; § but from his experiments with the blowpipe he 
was led to conclude that it contained no lime, and that it was a 
subsilicate of alumina.H In this he was apparently confirmed by 
Prof. Thomson,*^' who quofi s Klaproth’s analysis, and states that 
he examined the mineral some years ago, but having accidentally 
lost his results, he was unable to publish them. He observes, 
however, that the only c,onstitucnt» he found W'ere alumina, 
silica, and oxide of iron. When 1 was about to prepare the 
communication wbicli I now have llie honour to lay before the 
(Society, a more recent analysis of the chrysLoeryl of Brazil, by 
M. Augustus Arfwedson, was observed, by me, in 'filloch’s 
Philosophical Magazine.i i' He confirmed the results of Prof. 
Thomson, and considered the chemical composition of this sub¬ 
stance to be—silica, 18-73; and alumina, 81-43, with a trace of 
oxide of iron. • 

The cymophane, from Haddam, was sent to M. Hauy by the 
late Dr. Bruce, in 1810, to have his opinion concerning its 


• Extracted from the scaind volume, New Series, of the Transactions of the Anwri- 
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nature.* Previous to that period, the mineralogists in the 
Unifted States supposed it to be Corundum. The late celebrated 
crystallographer observes, La cymophane des Efats Unis a 
d’aborc^ etc prise pour une variete de coiindoii. ^Effectivemeiit 
elle se, rapproche de ee mineral par sa durete, par |ia pesanteur 
specifique, et meme par le resultat lie sou analyse, qui a Uoniie 
environ 72 parties d’aluniine sur 100, hvec 18 de silice, et 0 de 
chaux.”t 1 was anxious to examine the cymophane found at 
Haddam, especially as M. llauy does not name the author of 
the analysis lie quotes. The specimen used for my experiments 
was of a pale green colour. U did not present any of the 
chatoyant appearance so remarkable in the variety from Brazil, 
and some specimens from Saratoga in New York, where it was 
lately discovered by Dr. Steel. Its specific gravity, by two 
trials, wak' 3*508 and 3*597. It is not magnetic, and before the 
blowpipe it is infusible. For a further description of the physical 
characters of this mineral, I refer to llauy and Cleaveland. 

Three grammes of the mineral were examined under the 
impression that Prof. Klaprotli’s analysis was accurately made. 
It was decomposed in the usual manner with four parts of caustic 
potash, and subsequently treated with diluted nruriatic acid ; 
but the solution was imperfect. Tlio insoluble matter was col¬ 
lected on a filter, and it amounted to 25 or IlO per 100. It was 
repeatedly acted on in the same way, and each time it dimi¬ 
nished in quantity, until the fourth ex]>erimeut. It then weighed 
about fifteen-hundredths, and thereafter resisted all further 
efforts to render it soluble by these means. This residue was 
then boiled in concentrated sulphuric and muriatic acids, but 
neither of them dissolved more than one-third of it. 'fhese 
solutions were tested by ditferent reagents, and greatly to my 
surprise, the addition of suijcarbonatc of ammonia occasioned a 
floculent precipitate, which entirely redissolveil in an excess of 
the alkaline subetarbouate. 1 immediately suspected the pre¬ 
sence of glucina, but was much at a loss to explain its insolubi¬ 
lity, until i observed Berzelius’s analysis of the cuclase,:}: in 
which he* met with a compound of glucina and oxide of tin that 
obstinately resisted acids, lie also met with refractory combi¬ 
nations of thifj earth and the oxides of manganese and cerium. 
I next endeavoured to dissolve the compound by the acid sul¬ 
phate of potash ; but this method did not succeed. 1 was not 
more successful with the nitric and nitromuriatic acids; nor 
could it be dissolved by means of boric acid. Berzelius having 
dfscovered columbium in the gangue of the cymophane from 
Iladdam, the insoluble res.idue was tested for the oxide of that 
metal, .but all my attempts were fruitless. At length, I sup- 

I 
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posed, that as barytes could be brought into contact with this 
substance- more conveniently than potash at a high temperature, 
it might deco:Jipose it. With this view, a portion of the inso¬ 
luble matter»\yas exposed to a strong* heat, during one hour, with 
six parts of nitrate «f barytes in aplatina crucible. The calcined 
mass w^as boiled in nitric acid. In this* way nearly two-thirds of 
the matter that could not be entirely attacked in any other way, 
were dissolved. The same treatment was repeated, until nearly 
the whole of it was taken up, which happened after the fourth 
calcination. It was then no further acted on. 

After making numerous experiments on the matter that 
resisted nitrate of barytes and nitric acid, 1 ascertained that it 
was not acted on by alkalies nor acids when used separately, 
but after having been previously calcined w'ith caustic potash, 
it readily dissolved in muriatic acid, yielding a solution of a pale- 
yellow colour, which gave a reddisli precipitate with an infusion 
of galls, a deep-green precipitate with the liydrosulphate of 
pota.sh, and a wliite precipitate with alkalies. Hence it was 
oxide of titanium. 

Alter the Iftirytt's was separated with snlplmric acid, the nitric 
solutions were united, and treated w ith an excess of suhearbonate 
of ammonia. An abundant precipitate ensued, which entirely 
redissolved in the excess of subcarbonate. By ebullition it was 
again precijiitated ; and wlien calcined, it was in the form of a 
light wdiite powder, jiossessing all the properties that characte¬ 
rise glucina. With the sulphuric and muriatic acids it formed 
very sweet astringent deliquescimt salts. By caustic potash it 
was precipitated from its solutions, and the precipitate redis¬ 
solved in the excess of ihe alkali, Klaproth and Arfvvedson, in 
their analyses of the chrysoberyl from Brazil, considered the 
insoluble matter remaining, after they had tn'atcd the mineral 
with potash and muriatic acid, to he silica., <This will explain 
wliy their results ditler so essentially from mine. 

After having thus satistiod myself of the composition of the 
residue above-mentioned, I resuuieil my ])rehminary experi¬ 
ments, and proceeded to examine the mmialic solution obtained 
from the treatment of the mineral with potash and hiuriatic acid. 
From this solution some silica w as s'eparatod. A portion of the 
liquid was treated with caustic ammonia, and then tested for 
lime with oxalate of potash, hut none of it could be detected. 
To the remaining liquor a considerable excess of sulmarbonate 
of ammonia was added, and the prccij)itated matter was digested 
twenty-four hours. It was then separated by iiltration, and the 
fluid was boiled till all tbe ammonia was expelled. Wo*glucina 
was thus precipitated. Hence we coucAide that the very small 
portion ot titanium above-mentioned, rendered the whole of the 
glucina so refractory. The alumina precipitated^by the sub¬ 
carbonate of ammonia w as mixed with a small quantity of oxide 
of iron. It was soluble in caustit potash, and with this alkali 
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and sulphuric acid it gaVe regular octohedral crystals of alum. 
The liquor, when tested with phosphate of soda and-ammonia, 
was found to contain no magnesia. 

After the preliminary experiments, I commenced ^he following 

Analysis of the Chrysoberylfrom'lladdam. 

A. Five grammes of the mineral, reduced to small fragments 
in an iron mortar, were carefully porphyrised in one of agate, 
from which it acquired the additional weight of O’13 grammes. 
The 5*13 grammes were then exposed to a red heat, and thereby 
suffered a diminution of 0*40 per 100. 

B. The calcined mineral (A) was heated, during one hour, in 
the silver crucible, with caustic potash, and the product was 
treated w.Hh diluted muriatic acid; the solution was of a lemon- 
yellow colour. There remained a white insoluble residue, 
which after calcination weighed 1’47 grammes. It was repeat¬ 
edly calcined with caustic potash, and treated witli diluted 
muriatic acid, with the following results; 

After the 2d experiment, it weighed 0*97 grammes. 

3d 0*89 ■ ‘ 

4 th 0*85 

By the fifth treatment it was not diminished, and then pre¬ 
sented itself in the form of a light white powder, resembling 
pure silica in appearance. 

0. The residue (B) was repeatedly strongly calcined with six 
parts of nitrate of barytes, and subsequently boiled with nitric 
acid. 

After the 1st treatment^,there remained 0*43 grammes. 

2d 0*15 

3a ' 0*00 

And by the 4th Operation only 0*01 gramme was dissolved. 

The remaining 0*05 gramme was essayed in the manner 
related ill the preliminary experiments, and thus proved to be 
oxide of titanium. 'Hence we have 1 per 100 of that oxide. 

D. The nitric solutions were united and evaporated to dry¬ 
ness to expel the excess <)f the acid. The saline mass was 
dissolved in water, and after the barytes was separated with 
sulphuric acid, an excess of subcarbonate of ammonia was 
added to the solution. An abundvint precipitate appeared, 
vfhicli entirely redissolved. The glucina was precipitated by 
ebullition. Afte^ edulcorution and calcination, it weighed 0*79 
•gramme', or 15*80 per 100. 

E. The several muriatic solutions (B) were united and evapo¬ 
rated to a dry mass, which was treated with muriatic acid, and 
there remaii^ed 0*33 gramme of silica, from which deduct 0*13 
gramme acquired from the agate mortal*; and there will be 0*20 
gramme, or 4 per 100 as a constituent of the mineral 
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F. After the silica was separated from the liquid (K),’*the 
alumina oxide of iron were precipitated by means of a great 
excess ot subc|arbouate of ammonia. After twenty-foup hours, 
the liquor w*as separated from the ydlowish precipitate, and was 
boilea, but no glui;ina ^as' precipitated from it. The matter 
precipitated by the subcarbonate of ammonia consisted of 3-68 
grammes of alumina, or 73-60 per 100, and 0-19 gramme of per¬ 
oxide of iron, which, on account of the colour of the mineral, 
must be estimated as protoxide. The 0-19 gramme of peroxide 
is equivalent to 0-169 of protoxide, or 3*38 per 100. 

The constituents of this chrysoberyl therefore are, 

I'er 100 parts. 


A. Moisture. 0-4(1 

C. Oxide of titanium. 1-00 

D. Glucina.15-80 

E. Silica. 4-00 

F. Alumina.73-60 

F. Protoxide of iron. 3-38 

98*18 

100*00 

Loss. 1*82 


As the prt^ceding results differed so essentially from the ana¬ 
lyses of the chrysoberyl from llrazil hy Klaproth and Arfwedson, 
1 determined to examine a specimen from that locality. 1*5 
gramme was analy/ed in the maimer abo\e-mentioned, and the 
following results were obtained :— 

Per 100 parts. 


Water. 0*66() 

Oxide of titanium.... ll 2*666 

Glucina. 16*000 

Silica. 5*999, 

Alumina. 68*66() 

Protoxide of iron...*... 4*733 

4 


t V 

98*730 

100-000 


Loss. 1-270 

• * 

In estimating these constituents according to the electro¬ 
chemical theory, 1 believe that the oxide of titanium,^notw.ith^ 
standing its important agency in the analytical exjietiments, 
must be regarded as an accidental ingredient, as well as the 
oxide of iron, which in some measure may have been derived 
from the iron mortar. As the cymophane of Bral^il appears to 
be constitjiited more conformably to the hypothesis of chemic-al 
proportions than .that ofHaddani, the following c-alculation yaay 
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be made, founded on its composition, which gives for the essen¬ 
tial constituents of chrysoberyl, - * 

j Per li O parts. 

Silica.* 6*61 containing ox vgen 3*,32 

Alumina. .. 75*75 , 35*38 

Glucina .... 17*64 5*49 

and very nearly corresponds with the following miiieralogical 
formula, A ''S + 2 G A*. 


Articu: VII. 

I 

0 / Poisons, Chemicalli/y Phi^sioloificalh,, nntl Vniholoincalhf 

fonsidcred. 

Toxicolooy, or the history of jioisons, forms one oftlie most 
important and elahorrite hranclies of forensic medicine ; and in 
tracing the subject through all its numerous and inleresling; 
relations to jurisprudence, we shall experience no small degree 
of gratification by observing, how greatly and progressively this 
obscure department of science has, within the last few years, 
been enlightened by the discovt:ries of cliemisiiy 'oul j)hy.sio- 
logy. 

The labours of the modern clicmist, indeed, have enabled n.s 
to recognise and identily eacli particular substance by its pro- 
yierties and habitudes, with an infallible delicacy, which the 
physicians of a former age could scarcely have atiticipated, 
and much less jnactised. 

The physiologist, by an invaluable; series of obsei’vations and 
experiments, has vlfijnonstrated the particular organ, or texture, 
upon which each individual poison e.xmls its energies; and the 
pathologist has been thus enabled to establish the mode in which 
it depraves the health, or extinguislK^s the life of' an animal. 
Nor has the anatomist withheld his contributions upon this 
interesting occasion, for he has demonstrated the situation, 
extent, and intensity, of th'c organic lesions which result from 
the operation of these terrible agents upon the living body; and 
has pointed out several a])peaiances which occur from natural 
causes, but which might be mistaken by the unskilful or super¬ 
ficial observer, for the ravages of poison. It remains for the 
forensic physician to convbrge into one focus the scattered rays 
^hich have thus emanated from so many points, and thereby to 
elucidate and determine the line of conduct which the medical 
attendant is called upon to pursue, for the relief of the patient 
suffering und^rthe torments of poison, and for the establishment 

• From MedicalJurisprudeucc, vol. ii,’*by Pr, Paris and J. S. M. Fwnblanque, Ksq. 
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of the guilt or innocence of the party charged with the perpe¬ 
tration of a crime, which may be said'to rob courage of its»ju8t 
security^' vrhije it transfers to cowardice the triumpljs of valour. 
That enginesiso powerful and secret in their work of defitruction 
tihould ha\^ Uisiversnlly excited thd terror of mankind is a fact 
which cannot surprise u^, and, when we consider how intimate 
are the relations hetvvoeii fear and crodnlity, we need not seek 
furthes for tlu; solution of tlie many problems to which the exag¬ 
gerated statements ol’anci'-nf toxicologists* have given origin; 
ihe most extraorsii; ;',rv of those relate to the allegetl subtlety ot 
.'e)t-.::i poisons, w lu h \\as bcheved to ])e so extreme as to defeat 
the skiHM * !•’;<,-n. ami ai. tiie same time so manageable, 

t 'j 'f Mie oi'ts, .(x.urafi; graduation; so that in 

or; iti-' ! io a '-essio was n-U only thus enabled to 

(O'. I li;.- we'i in uironuh tiie jnosi srer'»tand least 

• i iu !'i ins a.lioUed moments witli the 

o i'O • as. t ’ o. « his death at any period that 

1 Ih'' ifiswer the 'f lie as^a’'>)nation. d’ho writ- 

.if t'iutarch,'fae.it.iis, I'ius.pina'tMgtuint.illian, and Livy, 
7id 'With such insfanecs of oc< e!* and slow poisoning; most 
ic Ig. liowever, not vvitlista oh.j _> , weight they may acquire 

ii'o.i iesr teslimonv, boa! Inteimd evidence ol' their fallacious 
('.haw -f IMutaia h ndoinss us that, u slow poison which occa- 
• ,o, cc'Ugh, 'pniiug of blood, a lingering consumption 
■’'uv', and a \v(akncss of Intellee.t, was-administered to 
■\r' of SicNani. 'I his same poison is also alluded to by Quin- 
biliaii in li dechiinatiwns, Tr 'i s f ndV; -.ns us that Sejauius 
eaa. d, b(. adoenistered by an eunucli to 

, (-on;('(p!nnce giadu-.dl^ declined, asifbyacon- 
sioepti.(. h.sovUi r, and at hoegtli died. Theophrastus^ speaks 
of a poi.son, pre[- ni d ft < .n <avte. tletf co'’ht he so modilied as 

to occasiiui deatij w.tin i e. iSaui peiiotg sue.li as two, three, or 

six rnonl.hs. a ' e-.n-, -.end r n onieinm-.-, iwx>years. 

To such an i xtout d. the crime of poisoning appear to have 

been carried, al)out years tore the. ( bristian a;ra, that, 
according to I/n v,§ aljc La ladies, of iln- first, ‘families in 
Koine, were convicted and punished for preparing and distribut¬ 
ing poison, 'fhe most notorious and expert dliaracter ol thi.s 
kind is handed down to ns by tlie historians and poets under 
the name of Locusta, w ho w as condemned to die on account of 
her infamous action.s, but w'as saved in order that she might* 
become a state engine, and be numbered, as T^jcitus expresses 

it, ** Inter imtrumenta jcgni.” She was accordingly cmpltryed 

« 

* Tlic study of poisoning appears t<» liave been of considerable atitiijuity. TJJysses 
sought jioison for his weapons from Ilus, “ '^(tfjux-xov Odt 1. I* v. 261 ; but 

the conscientious pharmacopolist refusini to furnisn liis dangerous preparations to the 
wily chief. * 

t Taciti Annul, lib. iv. c. 8. 

t Hist. Plant, lib. ix. o. W5, p. 189, t 

^ Lib.n-iii. c. 18. 

Neio Series, vol. vn. * 2 t- 
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to poison Claudius by Agrippina, who was desirous of destroy¬ 
ing <the Emperor, and yet feared to dispatch him suddenly, 
whence a slow poison was prepared by Locusta, and served to 
him in a,dish of mushrooms, of which he was parv^.cnlarly fond, 
“ Boletorum apjpetentissimus but it failed in its effects, ^s we 
learn from Tacitus, until it was assistecj by one of a more pow¬ 
erful nature. Post (picm. iiihil amp/ius edit.” This same 
Locusta prepared also the poison with which Nero dispatched 
Jh’itaanicus, the son of Agrippina, whom his father Claudius 
wislied to succeed him on the throne. This poison appears to 
have proved too slow in its operation, and to have occasioned 
only a dysentery. The Emperor accordingly compelled her by 
blows anti threats to prepare in his presence one of a more 
powerful naturt.', and as the tale is related by Suetonius, it 
appears that it was then tried on a kid, but as the animal did 
not die until the lapse of five hours, she boiled it for a longer 
period, when it became so strong as instantaneously to kill a pig 
to which it was given. In this state of concentration it is said 
to have dispatched llritannicus as soon as lie tasted it.* Vide 
Tac. An. 13. s. 15, IG. ISow it would clearly appear from these 
statements that T.ucusta, avowedly the most accomplished 
jioisoner of am ient Home, was w holly inca[)able of graduating 
the strength of her poisons to the dilferent purposes for which 
they were apjilied. 

Ihe records of modern times will furnish examples no less 
atrocious than those we have just related. Tophana, a woman 
who resided hist, at Palermo, and afterwards at Naples, may be 
considered as the Locusta of modern history; she invented and 
sold those drops so well known by the names of Aqua Toffania ; 
Aqua della Toffana ; yXctpiella <U Napoli, or simply Acquetta. 
This stygian liquor slie distributed by way of charity to such 
wives as wislied for other hnsbands; from four to six drops were 
suflicient to destroy a man, and it was asserted that the dose 
could be so ])ropijrtioned as to opmate within any given period.f 
It appears tliat in order to secure her poison from examination, 
she vended it in small glass pliials, inscribed “ Manna of Saint 
Nicolas liai if and ornamented the vessel with the image of the 
Saint. Having Leen put to the rack she confessed that she had 
destroyed upwards of b‘00 persons, for which she sufl’ered death 
by strangulation in the year 1709.j; In 1()7() the art of secret 
poisoning excited very considerable alarm in France ; the Mar¬ 
chioness dc Brinvillier, ayoiing woman of rank and great personal 
attractions, having intrigued with, and subsequently married an 

*,,For the ir^enious mode in which this poison was administered, see Tacitus. The 
prince having*callt«l for a cup of wine, it was puqioscly presented too hot; he desired 
cold water to be .added to it, and the opportunity was then taken to infuse the poison. 
15y tills stratagem tlic taster (“ ealida gelichetpic minister.” Jiiv. Sat. v. v. 63) escaped 
its effects, in wliicli fie must otherwise Imvc participated with llritannicus. 

+ 'J’hc reader will '*ii.d a very interesting account of this diabolical woman in Labat’s 
Travels tlirou<;h Italy, and also in Ikrkman’s History of Inventions. 

i lloilhian Modiejn, |{iitinna]. ’’ 



1824.] History of Poisons, 435 

adventurer named Saint Croix, acquired from him the secret of* 
this diabolical act, and practised it to an extent that had never 
before beentequalled. ohe poisoned her two brothers through 
the mediun! of a dish at table. She also prepared*poisoned •, 
biscuits, and to try their*strengtl» she distributed them herself 
to the poor at the llotisl Dieu. Her own maid was likewise the 
subject of her experiments. To her father she gave poisoned 
broth, which brought on symptoms characteristic of those 
induced by ('.oirosive sublimate. Her brothers lingered during 
several months under much sufleriug. The detection of this wretch 
is said to have been brought about in the following manner. 
Saint Croix, whenever engaged in the preparation of his poisons, 
was accustomed to protect himself from their dangerous fumes 
by wearing a glass mask, which happening to fail off by acci¬ 
dent, he was found dead in his laboratory.’**' A casTcet directed 
to the Marchioness, with a desire that in case of her death it 
might be destroyed unopened, w'as found in his chamber, a cir¬ 
cumstance which in itself was suflicient to excite the curiosity 
and suspicion of those into whose hands it fell. The casket was 
accordingJy, examined, and the disclos\}re of its contents at once • 
developed the whole plot, and finally led to the conviction of this 
French Medea, who, after a number of adventures and escapes, 
W’as at length arrested and sent to Paris, where she was behead¬ 
ed, and then burnt, on the 11th of .Inly, lb7b. The practice of 

{ joisoning, however, did not cease witli her execution, and it 
jecame necessary in lb79 to establish a particular Court, for the 
detection and trial of such ofthnders ; w'hich continued for some 
time to exert its jurisdiction under the title of Chambre de 
Poison, or Chambre Ardente. 

With respect to the secret modes in which poisons have been 
supposed capable of acting, mankind have ever betrayed the 
most extravagant credulity, of which the numerous tales upon 
record afford ample proof; such as that* imported of Parasapis 
by Plutarch, from Ctesias, in his lii'e of Artaxerxes, who, it is 
said, by anointing a knife on <tJie side by poison, a^nd therewith 
dividing a bird, poisoned Statira with^ one half, and with the 
other regaled herself in perfect security. We are also told of 
Livia who poisoned the figs on ‘j. tree which her husband was in 
the habit of gathering with his own hands. Tissot informs us 
that .John, king of Castille, was poisoned by a pair of boots pre¬ 
pared by a Turk ; Henry VI. by gloves ;t Pope Clement Vll. 

• • 

• This story, if we mistake not, suggested to tlie successful author of Kenilworth the 
tragic death of liis alchyraist. , 

•|* The belief in the possibility of poisoning by tlic \tstnicnts is very ancient, as is 
shown by the fabled death of Hercules. , *» 

“ Capit inicius hero*: 

Induiturque humeris Lerna'se virus Echidna?. • 


Incaluit vis ilia mali; rcsolutaque flammis; 

Herculcos abiit latedidusa per artus,” 

Ond. Metaui. lib.bi. V. 151. 
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by thg fumes of a taper;* and our king John in a wassail bowl, 
contaminated by matter extracted from a living toad. To these 
few instances of credulity may be added the oiler .of the priest 
to destroy queen Elizabeth by poisoning her saddle,f and the 
Karl of Essex, by anointing his chair. '' 

Incredible and absurd as these opinions now appear, they 
continued until a late period to alarm mankind, and to perplex 
and baffle judicial investigations ; even Lord Bacon in his charge 
against the Earl of Somerset for the murder of Sir Thomas Over¬ 
bury, in the Tower, seemed to give credit to the story of Livia, 
and he seriously stated, that “ Weston chased the poor prisoner 
with poison after poison ; poisoning salts, poisoning meats, 
poisoning sweetmeats, poisoning medicines and vomits, until at 
last his body was almost come, by the use of poisons, to the 
state that IViithridates’s body was by the use of treacle and pre¬ 
servatives, that the force of poisons was blunted upon him; ” 
Weston confessing, when he was reproached for not dispatching 
him, that he had given enough to poison twenty meu.‘|' The 
pow'er of so graduating the force of a poison as to enable it to 
operate at any given period seems to have been cop..sMered pos¬ 
sible by the earlier members of the Royal Society ; for we learn 
from Spratt’s history of that learned body, that very shortly after 
its institution, a series of questions were drawn up by the direc¬ 
tion of the Fellows, for the purpose of being submitted to the 
Chinese and Indians, viz. ‘‘ Whether the Indians can so prepare 
that stupifying herb, Datura, that they make it lie several days, 
months, years, according, as they will have it, in a man’s body, 
without doing him any hurt, and at the end kill him without 
missing half an hour’s time ( ” 

That mankind were, in a uery early stage of their existence, 
not only acquainted with the deadly effects of certain natural 
substances when applied in minute, quantities, but that they 
availed themselves of such knowledge for the accomplishment 
of the worst purposes, is very satisfactorily shown by the records 
of sacred as^ well as profane authors. But such is the ambiguity 
of ancient w'riters upoij this subject, and so intimately blended 
are all their receipts with the practices of superstition, that every 
ie.search, however learned, int<,\the exact nature of the poisons 
which they employed, is necessarily vague and unsatisfactory. 
Of this one fact, however, we maybe perfectly satisfied, that they 
were solely derived from the animal and vegetable kingdoms, 
for tljje discovery of mineral poisons was an event of later date; 
owing however to the defect of botanical nomenclature, it is even 
doubtful whether the plants which arc designated by the terms 
cicuta, aciuiitura, ike. in ancient authors, were identical with 
those we .designate by the same names. (See Pharmacologia, 
fifth edit. vol. i.]). GG.) W’^ith respect to the poisons of Locusta, 

i 

* C2ua?st IWctl. Ia‘1'. 

+ Sir Jidwiinl dokein ft'c trialof tfir John IloHiti. 

* Bacen’s Works, vol. ii. p. 614, 
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all cotemporary writers speak of the venom of the toad as the ’ 
fata! ingredient of her potions, and in tlie Alexipharmada of 
DiosconcTes wve find the symptoms described^ which are said to 
be produceduby it;* but what is very extraordinary, the belief of 
the ^ncieftts on this matter was’ all but universal. Pliny is 
express on the subject > A^kius describes two kinds of this rep- 
tiie,t the latter of which, as Dr. Badham has suggested, was 
probably the frog, as well from the epitliet, as that he ascribes 
deleterious ])owers only to the former. It is scarcely necessary 
to observe that this ancient belief has descended into later times; 
we find Sir Thomas BrowncTreating such an opinion as one of 
the vulgar errors ; and we have before alluded to the legend of 
king John having, been juiisoned by a wassail bowl in which 
matter extracted from a living toad was said to have been 
infused. In still later times, we have heard of a bitrrel of beer 

S oisoned by the same reptile having found its way into it. 

•orelli and Vaii.snieri maintain that it i.s perfectly liannless, and 
state that they lead seen it eaten with iuijninity. Spielman;]: 
expresses the same opinion, Aliiius tecte itatjuc. efectus vene- 
nuti a hiifi^iibus metuuntitr” Franck,§ on the contrary, accuses 
Gmelin of too much precipitancy in rejecting the belief respect¬ 
ing toad-])oison.jj Modern naturalists recognise no poisonous 
species of toad ; even tbe most formidable of the species, to 
appearance, that of Surinang is said to be perfectly harmless. 

If we may venture to otter a conjecture upon this subject, wo 
are inclineil to consider the origin of this opinion to have been 
derived from the frecjuency with which the toad entered into the 
composition of spells or charms, into })hiltres or Jove potion.s, 
and which, like the bat and the owl, most probably derived its 
magical chaiacler trom the gloom,and solitude of its habitation. 
Shakspeare has accordingly introduced tliis reptile into the 
witches’ enchanted canldnui, in Maclieth. 

“ Rimiid iiboiii tlif faiil'lnin * 

Jn tliu poison’ll omrails ilnow. 

Toad Unit iiiidi-r nililost stoin 

Days and hast iliirty-oiii' * § 

Swi'kor’d venom sk-vping got, 
lioil thou first i’ thediimned pot! ” ^ 

This opinion receives further strength when it is considered 
how frequently poison.s were uflministered under the insidious 
form of charms or incantations.** • 

* imfifiv oii>!iUala trioijala;, /utla -avi 

“Jo KOI hrj'/ixo! auh(( tTrilai^ «wo7f St xai ay^oaLt/i,- tioipisi,'.” 

'I* 1. foivriliAo;. • 

t Instit. jMater. Medic. ]». no. ^ • 

§ Maiiualc di Tossicologia, p. 79, 24.^. I 

11 See also Instituzionidialed. For. di (1. Tortosu, vol. ii, p. 67, and ai^lhoritics there 
cited. 

• * This t’act may be illustrated by ancient as well as niiHlern records ; from the poi¬ 
soned tunic of the Centaur l^cssus, to the treacherous powders^f the diabolical Slary 
J3atemaur 
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It has, however, been shpwn by late experiments that the toad 
has, hnder particular circumstances, the power of ejecting from 
the surface of the body an acrid secretion which e^coViates the 
hands of<those that come in contact with it; and this fact may, 
pediaps, have assisted in supporting the general belief Vespecting 
the poisonous nature of this reptile. P^letiei has ascertained, 
that this corrosive matter, contained in the vesicles which cover 
the skin of the common toad (Rana Bufo), has a yellow colour, 
and an oily consistence, and to consist of,—1st, an acid partly 
united to a base, and constituting l-2()th part of the whole. 
2d, very bitter fatty matter. 3d, aii animal matter bearing some 
analogy to gelatine. 

It would also appear from the writings of Dioscorides, Galen, 
Nicander, iEtius, iElian, and Pliny, that the ancients derived a 
very energecic poison from theseQ.h-dve,LepusMarhms ,—the Apiy- 
sia DeptMtis of Linnaius ; and, if we may credit Philostratus, it 
was with such a poison that Titus was killed by Domitian. 

There is, however, ample ground for supposing that the poi¬ 
sons of the ancients were, for the most part, obtained from the 
vegetable kingdom, and from the class of narcotic ph\nts ;* that 
they were compounded of a great variety of such ingredients, 
together with others that were quite inert and useless, and w^hich 
merely served to disguise their composition. 

Ancient writers also allude to the blood of the bullock as a 

J ioison ; Theraistocles is said by Plutarch to have destroyed 
limself by this fluid; and Strabo states, that Midas died of 
drinking the hot blood of tliis animal, which he did, as Plutarch 
mentions, to free himself from the numerous ill dreams w hich 
continually tormented him. Some historians assign the death 
of Hannibal to the same draught. 

With respect to the poisons employed by Tophana, the 
Locusta of modern days, and her infamous successors, there is 
less doubt; arsenic,i corrosive sublimate, sugar of lead, and anti¬ 
monywere among the most powerful of their instruments of 
torture and death. According to the declaration of the Emperor 
Charles Vli.to his physician Garelli, the Aqua Tofauiu was a 
solution of arsenic in Aqua Cymhalarm:^ Dr. llahnenian con¬ 
sidered its basis to have been an arsenical salt. Others have, 
with little probability, regarded opium and cantharides as the 


• Thcophrast. Hist. Plant, lx. c. Ifi. Strabo mentions the action of the liauro- 
cerasus. as a poison, and observes tliat it occasions a death like tlu.t of epilepsy. 

-j- All these substances were found in the casket of Saint Croix. 

J Cerarde, in his Herbal,^considers the Cynibalaria to be the Pennywort of which he 
describes two 'narietics, viz. the Wall-pennywort, and the Water-pennywort; and he 
blames the ‘^gnotant apothecaries.” for using the latter instead of the fonner, as 
extremely dangerous and destructive to life. Modern botanists consider it as an Antirr¬ 
hinum,—A. Oymbalaria. Lin. i.e, Ivy-leaved Toad-flax. We are not aware of any 
part of this genus being poisonous. The A. Linaria, common Toad-flax, appears to be 
the only one to which any medicinal virtues have been ascribed, Liimteus, however, 
says (nor. Suec.) that this plant is used as a poison to flies. 
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active ingredients. Franck,* * * § speakiijg of the Aqua Tojfania, 
agrees with Gmelin,t that it is no other than a soluticfti of 
arsenic.’ 'Xhm Pulvis Snccesdonisy another instrument of death, 
whose title announces the diabolical intention with whieh it was 
administered, has been sujuposed to have been a preparation of 
lead ; while othei’iJ havi* considered it to have consisted of dia¬ 
mond dust, and to have acted mecharhcally. 

Having thus noticed a few of the more remarkable and inte¬ 
resting features in the literary history of Toxicology, we shall 
proceed to consider the subject of poisons, in relation to their 
operation. * 

A poison (7W/V/o//, Ve.nenum, Virus), has been very correctly 
defined by Gmelin to be a substance wliich, wlien administertnl 
internally, or applied externally in a sinull dose, impairs the 
health, or destroys life. This definition is adopted by iVb'ad, 
Sproegel, Plenck, and Tortosa, and is to be preferred to twery 
other,I not only for its simplicity, but for its inde^umdence of any 
theory relative to the modus operuudi of such agents. But li 
will be seen that, by accepting this definition, we are necessa¬ 
rily led to i^dmit the fact, that poisontng may be acaite, or cliro- 
nic ; that is to say, that it may at omre destroy fife, or inodiic,- 
a disease which can be protracted to any indefinite period. 
After the eironeous and vague notions which have lieen enter¬ 
tained upon the subject ol’ “ Slow' poisons,” it ih highly essen¬ 
tial that the latitude of our belief should be accuratelv asci r- 
tained, and the precise nnianing of our terms defined. 

Of Slou', (’o/iseviilive,^ and .inuinalutirr l\)iso//ii/i^. 

1 . S/ow i*oisons. — According to the popular aecu'ptalion of 
the term, they may be didined, snj>stan(;es which can be admi¬ 
nistered imperceptibly; and a single dose ol Which will o[)i*rale 
so gradually, as to shorten life like a liiigering disease ; their 
force, at the s.uee time, adiuitliug of so uu-c an adjustment as 
to enable the artist t<i occasion di*aih at aiiv rei|uiii‘d period. 
We have now to impure how lar such alh'gi <l powers are con¬ 
sistent with the known laws of pliysiologv. it eainiol. be denied 
that certain substances have been introduced into tin; alimeutaiy 
canal, where they have remained for an indefinrte period, with- 


• 31 an. (k‘ Toxicol. 

t IILst. (tenoral de Venen. niineral. • 

J Uoerhaave givc.s us itie following iletinition. ‘‘ f 'l nenuni ilicn oiniii’ tl'mt ,y v d 
ingishtiH vel appliciilmn Ct/ipori, takm in rnrpoir huiiianu nutltiliniirm ,jii.r 

per ipiiiin earn miaulitinrm mm mperntur. M: dii'amt nlum j>r.< in < n ili/l't i /, qu.nl 
ipsa^quam facU wn/rtlio, in sanilalcm tcntln/, ’V' iwnum v^ro co.'/ynv mutal, n! e.r smio 
asgrum /ini, nut cudaver.’’ (Prielect. Acad. T. vi, p. Ihdfniaiiji lias fiiri'islied 

us with a detinitioii less exceptionable than the foregoing, but stitt interior to that ot" 
Gmelin. “ .//«V nalura res, qum ejigtui mule ■•( honnut purliutn teniiilntf, bne/ tint- 
pitre concentuin atque ordinein mutuum ritaliutii pervrrtunt, at plane de.if run nt; et ha; 
vocari Solent Venena." (M. R.S. T. ll.p. 

§ Wc have adopted this t6rm, a.s one tliat lias been in previoii* use, .although we are 
by no moons satistied Uiat a more expressive word might not be found. 
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out occasioning the slightest inconvenience, and at length 
excited a disease that has terminated fatally; in the London 
Medical and Physical Journal for February, 1816,- a. case is 
related 4n which death was occasioned by a .chocolate-nut 
having lodged in the entrance of the appendix vermiformis ,j and 
in the Edinburgh Medical and Surgical Jou.nal for July, 1810', 
we have an analogous case, communicated by Dr. Briggs of 
Liverpool, where the Appendix c'.eci sphacelated, owing to the 
irritation of a human looth which was found sticking in its 
cavity. Mr. Children has lately communicated to the Royal 
Society a case where a concretion in the colon produced death; 
upon examination it was found to contain a plum-stone, as a 
nucleus, and to consist of a tine tibrous vegetable substance, 
from tlie inner coat enveloping the farina of the oat, and which 
was derived from the oatmeal upon which the deceased had fed. 
(Phil. Trans. 1822.) However disposed we may feel, by a forced 
construction of the term, to consider such agents as slow poisons, 
it is very evident that they can rarely have been made subser¬ 
vient to the purposes of secret poisoning; although a case 
occurred in the practice of the author,* in which a girl swallowed 
six copper pence for the avowed purpose of destroying hersell'; 
the c(jin produced a disease which remaijied cdironic for a very 
considerable period, when, after a lapse of live years, they were 
voided, and the young woman recovered. A similar attempt 
was also made by Theodore Gardelle, after his conviction for 
the murder of Mrs. King' (culeaute) ; he swallowed a number of 
halfpence, for the purpose ol'destroying himsell’, but without any 
ill ed’ect. Dr. Baillic, in his “ Morbid Anatomy,” relates an 
instance where five halfpence had been lodged in a pouch in the 
stomach for a considerable time, without occasioning any irrita¬ 
tion; and Mr. A. Thomson has also furnished us with two ana¬ 
logous cases in children, in one of which the copper coin 
remained six mont,hs in the intestines, and in the other tw'o 
months. These facts furnish sutlicient data to enable the prae.- 
titioner to appreciate the degree of danger attendant upon such 
agents, ana to determine how far they can ever become success¬ 
ful instruments in the hands of the assassin.'l' 

But it has been supposed that certain bodies, as glass, ena¬ 
mel, diamonds,]: agates, sinait, See. when administered in the 
form of powder, so lacerate the membranes of the stomach by the 
sharpness of their particles, as slow ly to destroy life; and upon 

the same principle, it has been asserted, thjit human hair, 

* 

* 7'his case is detailed in his * Pliar\uacolugia,’ under tlie article (Aipri Sulphas. 

+ See an interesting paper hy Dr, iMarcct, in the 12th volume of the Medico-Chirur- 
gicai 'rratisaAion^ entitled, ‘^Account of a JMan who lived Ten Years after having 
swallowed a number of I'lusp Knivo.” 

:{; In the ?cign of l^ouis 5ilV. Henrietta, Duchess of Orleans, is said to have been 
poisoned hy diamond-dust mixed with powdered sugar. 'The same substance is enume¬ 
rated among other exsToordinary poisons, as having been Btluiinistcrcd in the case of Sir 
Thomas Overbury. 
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chopped fine,* constitutes the active ingredient of a slow jyisoii 
frequently^ employed in Turkey, and that it induces by irritation 
a chronic disease resembling cancer. With respect to the 
danger arising from the ingestion c^f diamond dust, enamel now- • 
der,*powdhred glass, and«the like, there still maybe said to 
exist some differeifce oO opinion. Cnjdani, Mandruzzato,f and 
M. Le Sauvage, have reported experiments made upon men and 
inferior animals, in which no bad consequences followed the 
administration of such bodies ; whereas Schurigius;}; and Carda- 
iius^ cite instances where persons have died of ulcerations of the 
stomach from such causes ; and this opinion receives the sup¬ 
port of Plouquet,l| Stoll,** Gmelin,ft Foderc,:};J; Mahon,§§ 
Franck,|||| and many others. The modem pathologist will not 
find much ddliculty in reconciling such conflicling testimony. 
The experimentalist may administer mechanical substances a 
thousand times without producing any ill elfects, while, under 
certain circumstances, the most trivial body may lodge in the 
intestines and produce death ; but snndy the occasional occur¬ 
rence of such accidents ought not to confer the general title of 
npop.the substances which may hajipen to produce them. 
Having thus disposed of a considerable number of bodies, 
which have been classed as s/ow poisons, we may proceed to 
observe tivat most of the other substances which nave found a 
])lacc in the same division, appear to us to deserve consideration 
under a very difierent head, and that we shall get rid of much 
obscurity by adopting the following arrangement. 

2. Consecutive Poisoniug. —Where tlie patient, having reco¬ 
vered from the acute elhxts occasioned by the iwgostion of a 
single dose of poison, subsequently suHers a series of symptoms 
from the injured structure to \vlii«cli it had given origin. By 
referring to our definition ol' shnr poisoning, we shall at once 
perceive the striking and important distinction between that 
and consecutive poisoning, 'i'iio I’olltjwing c4isi!, related by M. 
Orfila, may serve as an illustration. Maria l.adan drank by 
mistake a spoonful of aquafutis, the most violontvsymptoms 
supervened, but which by judicious treatment gradually sub¬ 
sided, when at length she jiassed by stool a long membranous 
substance, rolled up, and which reyresented the form of the a*so- 
phagus and stomach, and which, in fact, was found to be the 
interior membrane of these organs ; from that moment the sen- , 

* Old women in the country recommend tlie .same remwly for the destruction of 
worms; probably the -.fledicinc and the poison may be equally effective. • 

+ Saggi .Scictuif. e liOlter. dell’ Accademiu di Padova, tom. iii. p. H, p. I. 

J t!hylologia. ’ • 

^ De Venenis. , * • .* 

11 Comment, super llomicid. p. 117. . 

** Ratio Mcdcndi. Part VI. p, (Ml. • , 

•t+ Hist. General de Venenis .Mineral. 

4;t IMed. Leg. tom. ii. p. 170. 

Tom. ii. p. .‘H6. * * 

ilii Manf de Toxicol. 
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sibilUy of the digestive oi^aiis became excessive, and two 
moiitns after the accident she experienced a sudden shock and 
died. Mr. Tartra, in observing upon cases of this kind, asserts 
that the symptoms produced, at first by the nitric acid decrease 
insensibly ; and that at the end of a certain period, the internal 
membrane of the digestive canal is srtruck'' with death, and 
thrown oflf, and the person’dies of a marasmus. Fordyce* relates 
the case of a woman who was subject to cholics for the space of 
thirty years, in consequence of having once taken an infusion of 
the pulp of colocynth prepared with beer, 'fhis was undoubtedly 
an extraordinaiy instance of idiosyncrasy, but it is probable that 
some organic lesion was occasioned by its operation, to which 
the subsequent suffering is to be referred. We have hitherto 
only considered the effects that may arise from the ingestion of 
CL single dose of poison, but there are numerous and very interest¬ 
ing cases in which fatal results have been produced by the repe¬ 
tition of small doses at various intervals. We therefore propose 
a third, and new subdivision of our subject, viz. 

3. Accumulative Poisoning .—By the repeated administration 
of a substance in doses, of which no single one coidd occasion 
harm; but which, by gradually accumulating in the system, 
ultimately occasions disease and death. 

The familiar operation of mercury will at once suggest itself 
to the physician, as a striking illustration of that species of 
poisoning which we have ventured to name Accuinulntice, and 
to the forensic student the effects of this metal, in reference to 
such a quality, will form a more than ordinary object of interest, 
as involving questions which have 1‘requently embarrassed judi¬ 
cial inquiry; as, for instance. Whether it can he dormant any 
considerable time without betraying its effects upon the consti¬ 
tution, and, having displayed its powers, and the symjitoms 
having subsided, viz. salivation, ^c. Whether they can be 
renewed without t fresh application of the substance / See 
Corrosive Sublimate. 

To how,many substances this power of accumulation extends 
is at present not well understood. It may occur in those that 
act by absoiqjtion, and in those whose action is wholly local. 
Arsenic, digitalis, and severa[of the narcotic plants, as hemlock, 
may undoubtedly occasion serious mischief in this manner, as 
the author has more fully explained in another work, !' and we 
have lately heard of several fatal cases arising from accumulated 
masses of magnesia in the primm vice, from the habitual use of 
small doses of that earth. 

history of many of the arts, especially those of metallurgy, 
would fufnisli also abundant examples of this kind of poisoning. 

These few facts are, wO trust, sufficient to authorise the fore¬ 
going arrangement, and we apprehend that the adoption of the 

• Fragmenta Chirurg. et Med. p.*' 66. 

t Pitannitcologia, edit. vol. i. p. 924. 
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distinctions upon which it is founded, will be of great service in 
establishing fixed and definite notions with regard to the chronic 
operation ol poisons. It may perhaps be useful to present the 
reader with a synoptical recapitulatipn of the subject. 

A ’Slow Poison .—A single dose is sufficient; which produces 
upon its adiBinisttation no sensible eft'ect, but gradually 
undermines the health. 

A Consecutive Poison .—A single dose is sufficient; producing 
the most violent symptoms, very shortly after its inges¬ 
tion, but which gradually subside, and the patient is sup¬ 
posed cured ; when, at some future period, death takes 
|)lace from the organic lesions that had been occasioned. 

An Accnmii/utivc Poison .—Many doses are required ; the 
effects being produced l)y the repetition of doses which 
would, individnnlly, be harmless. 

There still remains another point of view in which it is essen¬ 
tial to regard the operation of a poison, in order to establish a 
distinction hot ween those substances which, in a given dose, 
will destroy life under every circumstance of constitution, and 
those which.occusion death in consequence of some constitu- 
tiotial peculiarity in the individual to whom they may have been 
administered, and which are innocuous to the general mass of 
mankind ; the gradations by which food, medicine, and poison, 
are thus enabled to branch into each other cannot be defined, 
be<uiuse the circnmstanees with which they are related, defy 
geueridizutioii. I he distinction, however, must be acknowledged 
and prestirvod, and we know no terms better adapted forexpress¬ 
ing it than those of Absolute and Relative poisons; and our 
readers are accordingly requested to receive them in conformity 
with this explanation, whenever they o<;cur in the following 
pages. Rvery work professing to treat the subject of poisons, 
abounds with instances, in which artifU s that, by universal con¬ 
sent, are consideied innocuous, have ooeasioAed the most diie- 
fnl etfects. Aiorgagni relates a c-.iM' of a person who died trom 
eating bread nunfe with the tarui ■. of the chesnut. l-)t* AVinter- 
buttom* says that he is subject to severe nettle-rash after eating 
sweet almonds. Schenkius relates a case m wlqch the general 
law of astringents and cathartics \v;^s always reversed. Donutns 
tells us of a l>oy wlu)st' jaws swelled, whose lace broke out in 
spots, and whose lijis frothed, whenever he eat an egg; Wo 
might acM many more i!xamp1es, but it is needless to eneinuber 
a subject with iliustraliuns wlncli is alreaily so* obvious and 
iiulisputable. Nor (Ki the allolnalil^s of camstitutional idiosyn¬ 
crasies enfl Imre, for they not only convert foTal into jadson, byt 
they cliange p<uson into looil, or at least inti) a liarihless repast. 
Tile most extraordinary exemplification^jf this on record is eou- 

* .See MeiHcal I'aets and Observations, vol. v. 

t See .M. I'ouqueviUe’s “ V'oyage dc .tiorfC,” also Mr. Tliornfon’s Travels; and 
Notes to liOAl Iiyn>n’.s t'hilde Harold’s I’ilgriniagc. 
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taincd in the history of the old man at Constantinople, as related 
by M. Pouqueville, physician to the French army in Kgypt, and 
who was a prisoner at Constantinople in the year J798. • ** This 
man,” says he, was well Renown all over Constantinople, by 
the name of Suleyman Yeyen, or Suleyman, the taker of corro¬ 
sive sublimate. At the ppoch when ? was^ there he was sup¬ 
posed to be nearly 100 years old, having lived under the Sultans 
Achmet III. Abdul Ilamet, and Selim III. He had in early life 
habituated himself to taking opium ; but, notwithstanding that 
he constantly increased the dose, he ceased to feel from it the 
desired eft'ect, and then tried sublimate, the effects of which he 
had heard highly spoken of; for thirty years this old man never 
ceased to take it daily, and the quantity he could now bear 
exceeded p drachm. It is said, at this epoch he came into the 
shop of a Jewish apothecary, and asked fora drachm of subli¬ 
mate, which he swallowed immediately, having first mixed it in 
a glass of water. The apothecary, terrified, and fearing that he 
should be accused of poisoning a Turk, immediately shut up his 
shop, reproaching himself bitterly with what he had done; but 
his surprise was very great, when the next day t,he Turk came 
again, and asked for a like dose of sublimate.” 

Morbid states of the body may also exist which are capable 
of resisting to a certain extent, or of modifying, the violent 
operation of particular poisons. In the history of the Iloyal 
Academy of Sciences for 170o, a case is related of a woman, 
who being tired ont by a protracted dropsy, under which her 
husband had suffered, charitahh/ administered to him fifteen or 
twenty grains of opium with the intention of disjiatching him ; 
but the dose immediately produced such copious evacuations by 
sweat and urine, that it restored him to health. This relation 
will immediately recall to the ‘recollection of the classical reader 
the story recorded by Plutarch, in his life of (hassus, of Hyrodes 
king of the Parthidns, who having fallen into a dropsical com¬ 
plaint had poison (aconite) administered to him by his second 
son, Phrvates, but whicli, instead of destroying the king, as 
intended, cured his, disease. The sou, however, having thus 
failed in his attempt, shortly afterwards smothered his father 
with his pillow. , 


Article VIII. 

Speculations and Inquiries respecting the Action and Nature of 
certain Compounds of Sulphur. 

The cases in which sul ^hur decomposes water, and combines 
with one or both of its elements, may, perhaps, be reduced to 
three; 
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1. The action of a metallic sulphured. • 

2. The.afitioii of atuetallic oxide and sulphur. 

3. The action of a metallic oxidf; and a metallic sulplmret. 

The sImxileU case is that of putting sulphuret of potassium 

into ‘Vvat^r. In thjs case Vater is decomposed, the oxygen 
forming potash with potassium, and thfhydrogen hydrosulphuric 
acid with the sulphur; and sup{)osing that an atom ofsulphuret 
of potassium is decomposi'd, there must of course be formed an 
atom of hydrosulphate of potash consisting of 

I atom hydrosulphuric acid (1 -f Ih).. = 17 
1 atom potash (8 + 40).=: 48 

Oo 

When potash and sulphur arc boiled together, the action is of 
course more complicated. Water must be decomposed, for an 
acid added to the solution evolves hydrosulphuric acid, and sul¬ 
phur is precij)ilated. Now hydr(isuii)hat,e of potash is not 
decomposed by an acid so as to precipitate sulphur, and more¬ 
over, although jkvater is decomposed, what becomes of its o.xygen ? 
Does the following take place; f 


1 atom hydrogen.. = 1 

1 atom sulphur. = 1(1 

llvdrosidphuric acid . ... 17 


And does (he atom of oxygen unite with another atom of sulphur 

». t 11 ■•I'v rrti * * 


yposulphurous acid ? Thus 

1 atom oxygen... 8 

1 atom sulphur.. lb 

Hyposulphurous acid..•< ... 24 


This appears to be probable, for ii will readily he granted that 
oxygen is not evolved from the decomposition of iht; water, 
while its hydrogen is forming hydrosulphurii: acid. The oxygen 
cannot unite with potash, for that is already an 'oxide, and it 
cannot convert it into peroxide, for ttiatis decomposed by water. 
As then in this case both the elements of the water appear 
necessarily to combine u ith the sulphur, there are, perhaps, 
formed hydrosulphate and hyposulphite of potaslu Bufe here 
again a difHculty \»ccurs : when hydrosulphale and hyposul- 
pliite of potash are treated with an acid, althc*igh hydrosulphu- 
ric acid must he given out by the decomposition of lhe4ormei^ 
salt, neither of them, 1 believe, yields|sulphur, which js well 
known to be precipitated from the solution of sulphur in jjotash. 
Is there a third compound formed, which is merely a solution of 
sulphur in potash, and in which no water is decomposed ? Is 
there in fact formed a real sulphuset of potash '! This appears to 
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me'probable ; in which case we should have, by dissolving sul¬ 
phur in a solution of potash, , . > 

Hydrosujphate of potash, ? 

Hyposulphite of potash, * # 

Sulplyiret of potaslf. ' 

Without the existence of the last compound, I do not see liow 
sulphur could be precipitated by an acid; and unless the lirst 
existed, hydrosulphuric acid could not be evolved by the same 
means ; and it seems requisite to suppose the existence of the 
second in order to dispose of the oxygim. 

This subject will, perhaps, admit of illustration by observing 
what happens when chlorine is passed into an aqueous solution 
of potash. The water is decomposed, its hydrogen combines 
with chlorine to form hydrochloric, and its oxygen with another 
portion of chlorine to form chloric, acid ; this then is perfectly 
analogous to what I have supposed to occur with sulphur. It 
might indeed be imagined that the sulphur is converted into 
sulphuric acid instead of hyposulphurous ; but this docs not 
happen, for the solution when decomposed b; muriatic acid 
affords no traces of the sulphuric on the addition of a barytic 
salt. 

Whether a compound of chlorine and potash exists, I know 
not; but chloruret of lime is a well-known compound, and if 
chlorate, and consequently hydrochlorate of lime can also be 
formed by the action of chlorine upon water and lime, then 
the parallel between the actions of chlorine and sulphur will be 
complete; we should have hydrosulphate, hyposulphite, and 
chloruret of lime. ^ 

When sulphuret of antimony is boiled in solution of potash, 
what happens ? We have sulphur, a metallic oxide, and a metal, 
operating upon |nd decomposing water ; and when soda is used 
instead of potash (which is the same for the aignmcnt), a crys¬ 
tallized salt is obtained, which consists of hydrosulphuric acid, 
soda, and oxide of antimony. When sulphuric acid is added to 
this solution, hydrosulphuric acid is given out, and sulphate of 
soda formed, by the decomposition of the hydrosulphate of soda; 
but the hydrosulphate of a'ntimony not being decomposed by the 
sulphuric acid and (unless when it forms a double salt), being- 
insoluble, it is precipitated of an orange colour, consisting, there 
is no doubt, of hydrosulphuric acid and oxide of antimony. 
iS/ow it is by no means easy to discover wiiat happens in this 
case. Let us suppose we are operating upon an atom each of 
"potash^ antimony, and sulphur; if only 1 atom of water be 
decomposed, then pro toxide of antimony, as we have reason to 
suppose is the case, would be formed by the union of 44 of anti¬ 
mony with 8 of oxygen. We have then 16 of sulphur to com¬ 
bine with 1 of hydrogen to form 17 '=: 1 atom hydrosulphuric 
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acid; but this would be sufficient 6nly to saturate eithir 48 
of potash = 1 atom, or 52 of protoxide of antimony = I atom, 
'fhis is a diffifculty; but as a double salt is evidently formed, may 
we not suppose tlrat the metallic oxides, oxide of potassium, and 
oxi(k of anlimony,^form sub-bisalts with the sulphuretted hydro¬ 
gen ? or'^so to speak, that they each, take half an atom: We 
should then have a salt consistinsr of 

O 


1 atom hydrosulphuric acid. = 17 

1 atom potash. = 48 

1 atom oxide of antfmony... =s 52 


It can hardly be admitted that more than one atom of water 
is decomposed ; for in that case we should increase the difficulty; 
since not only would there be 2 atoms of hydrogen combine 
with 1 of sulphur ; but either hyposulphurous acid, or peroxide 
of antimony, must ho formed at the same time: now for the 
former the sulphur is evidently insufficient, and peroxides lose 
oxygen by exposure to the action of hydrosulphuric acid. 

'I'he action of hydrosulphuric acid upon metallic oxides is 
reducible al.»o^to three cases. First, when they combine without 
either being decomposed, as when potash unites with it to form 
an hydrosulphate. In this case neither tlic hydrosulphuric acid 
yields its hydrogen, nor does the oxide give up its oxygen. The 
satne appears to be the case with oxide of antimony, excepting 
thrit the compound is insoluble in water. The second case is 
when the hy<lrosulj)hunc acid is decomposed, but without pre¬ 
cipitating the metal from solution. 7’his happens vvhen sulphu¬ 
retted hydrogen is passed into a solution of peroxide of iron. 
The excess of oxygen combines with the hydrogen of the hydro¬ 
sulphuric acid, the peroxide becomes protoxide, and sulphur is 
precipitated. The third case is that of adding hydrosulphuric 
acid to solution of lead, copper, &.c. In Jtjiese cases water 
appears to be formed by the umou of the hydrogen of the hydro¬ 
sulphuric acid, with the oxygen of the inetailic oxide, and the 
consequence is that a metaliic sulphuret is precipitateef. 

These hypothetical ideas are thrown outintbe hope that they 
may lead to experiments for the purpose of elucidating an 
important but yet obscure branch <>f chemical science; and it 
may be observed, if these speculations are just, that the disco¬ 
very of hyposulphurous acid is one of considerable importance in 
elucidating this subject. 
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, Article IX. . * 

Oh the Coliseum at Rome. By T. Underwood/Daq. MpS. 

t < 

(To the Editor of the Annals of Philosophtj.) 

SIR, I’nm, Ma^ 24,1824. 

As I am not aware that the following circumstance has been 
hitherto noticed, 1 shall beg the favour of the insertion of it in 

supposed that the ground plan of the external 
3 um at Rome is an ellipsis. This, however, is 
not the case, as I discovered, when examining it in *Septeiaber, 
1802, that the plan of the external surface of the walls between 
the columns was a straight line, and not a curve; so that this 
vast amphitheatre is in fact a polygon of 80 sides. The differ¬ 
ence in the effect of the whole, between this and an ellipsis, is 
not sensible in a general view, the angles of the polygon being 
covered by the columns; but the saving of time a* id expence in 
constructing the arches circular in a curved plan must, as every 
architect W'ell knows, have been very considerable indeed. The 
entablatures, however, over the columns are ellipses, which is 
the source of the error respecting this building. 

On my return from Italy such was the force of prejudice, even 
in professional men, Englisli as well as I’rcnch, in favour of the 
supposed ellipsis, that 1 could not obtain any credit for this 
statement, nor even induce any one who visited Rome, by accu¬ 
rate examination, to confirm or confute it, till M. A. Brongniart, 
Member of the French Institute, on his visit to Italy in 1820, 
undertook, at my request, the in(|uiry, and his careful examina¬ 
tion has confirme^l its accuracy. 

I have the honour to be, your humble servant, 

T. R. Underwood. 


your Journal. 

It IS generally 
wall of the Colis 


Article X. 

. , A nall/sis of the Argillaeeous ft on Ore. 

'By R. PhilKps, FR«.&c<. 

' It i^ 'well known that the greater part of the immense quan¬ 
tity of iron yielded by^ the mines of this kingdom is obtained 
from '.vhat is called tne argillaceous iron ore. A specimen 
which 1 analyzed was of that variety, which is called at Low 
Moor Iron V/orks near Bradford, Yorkshire, Black Jron Stone. 
Its colour, as its name imports, is nearly black ;■ its sp. gr. 
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3*055, it yields easily to the knife, and becomes magnetic* 
when heated by the blowpipe. • 

a. 10() grains of this ore reduced to powder and moderately 
dried on a sj^nd bath, lost one grain, which was evidently mere 
hygfometilc moisture. ^ • 

u. AV it effervesces, strongly when put into an acid, 100 
grains were put into a vial contaiuing*sulphuric acid, the weight 
of which and its contents were togemer noted. After the efier- 
vescence was over, which took place slowly, it was found that 
29'3 grains of carbonic acid were <g’ivcn out. The iron was evi¬ 
dently in the state of protfAide, for crystals of protosulphate 
of iron were obtained. Indeed no percarhonate of iron pro¬ 
bably exists, or at any rate none has be(!U described, and it 
cannot be formed artificially. 

(•.200 grains of the ore were treated with inuviatic^cid ; nitric 
acid was added to (convert the protoxide of iron into j)eroxide. 
The solution was decomposed ijy ammonia, and the pt;ro\id(; of 
iron precipitated, being washetl, dried, and ignited, weighed 
97*.'> grains. On repeating the expeiiment the mean re-itili was 
= 4^'075 per cent. The inm in the ore exists as already 
mentioned ii) the stal(i of protoxide, and as ii) pcM'oxide are 
(‘(piivalent to 30 protoxide, 48-075 are equal to 43'2o protoxides 
of iron, which is the quantity contained in lOO grains t.f the ore. 

(/. 4'hc residuum insoluble in munalic acid was of a daik 
c(>lour, and alter being moderately dried, it was heated to led- 
ncss in a plutina cruciltle ; by tins it hecatiu; perfectly wlute, 
and lost .5"33 grains, which is tlte weight of the carbonaeeoic. 
mall<;r. The insoluble residuum, e.iii'-islinj', (U dliea ami alu¬ 
mina, gave a mean of 18*12 per cent. 

(?, 4’he ammouiacal solution, af^er the seiiarution of the iron, 
was treated with carbonate of ammonia; by this a (|uantity of 
carbonate of lime was thrown down; it weigluc! in one experi- 
nietit 7, and in the (ilher (i'o giaiu-, uiviim- a mva.i ol 3*/4 of 
lime, which of course existed in tin* ore m the stale ol eailjonate. 

f. The jnnmoniamd solution •■vajnnalid sn as to expel idl 
e.vcess of ammonia, was treated with juussiati* of*potash ; a 
precipitate of a light pinkish hue was obthiued, l;ut liie (piauliu 
was too small to allow of determining the ipiantify of oxiflc 
of* manganese which it indic ated. 

It will then appear that the ore, usually, hut impiMperly called 
argili'acoons iron ore, is in fact a c.arhonate of n'cm, t'otismtiug' ol 

a ^Moisture. 1*9 

h Oarhoiiic acid . 2y‘3 


Protoxide of iron .* . 

.. 43*2(i 

rCarbonaceous matter .. 

.... 0*33 

I Silica and alumina . 4 .. 

.... 18*12 

1 (line , - - ,. 

.... 3*74 

• 

1(f)* 75 

VO 1,. VII. c. 
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Ap fin atom of carbonic acid is represented by 22, and one of 
protoxide of iron by 36, the 43*26 of protoxide which the ore 
contains must be combined with nearly 26*4 of the 29*(J of car¬ 
bonic ac‘id, leavin<^ 2*9 to combine with 3*74 of hrne, a quan¬ 
tity of carbonic acid which exceeds but little the requisite prepor¬ 
tion, and which will not account for the excess in the analysis. 
Although in this ore from Yorkshire the quantity of oxide of 
manganese is extremely small, there are some of the ores in 
Wales which contain nearly 10 per cent, of it. 


Article XI. 

Analyses of Books. 

Phainiacopahi Collcgii Regalia ]\fe(Ui'or(ifn Lomlhienais, 1824. 

I HAVE been more than once called upon by what I conceived 
to be the imperfect attempts of the College pf Physicians 
towards inqnovmg the Pharmacopoeia, to speait in terms of 
almost unqualitied disapprobation of their proceedings; and 
although it is impossible to deny that many of the errors com¬ 
mitted in the edition of 1809 have been rectitied on the present 
occavsion ; yet it appears to me that the performance is of a much 
less perfect description thasi the public have a right to demand ; 
and 1 shall now briefly state the cases in which 1 think errors 
have !)een committed or suflered to remain uncorrected, premis¬ 
ing, however, that the College appear to have exercised a sound 
discretion in refusing to adr.-iit many of the novelties of the day 
into their Pharmacopaha. 

No alteration has been made by the College with respect to 
the arrangement 9*’' the J’harmacopa'ia, and if that which is 
adopttid be not the most scientific or perfect that might have 
been selected, it does not, that I am aware of, include any very 
marked inconsistence, and it was, therefore, most prudent to 
suffer it to remain without any alteration. 

The College have introduced into the Materia Medica, 
Acidum Acelicum fortius, which is explained to be Acidum 
Aceticum e ligno destillatum; its specific gravity is stated to be 
1*046, and 100 grains of it are said to decompose 87 grains of 
cry«*talhzed suhearbonate of soda. The introduction of a pure 
acid is an imj)rovement. 1 have not examined any of exactly 
this strength, but admitting that 100 grs. decompose 87 of crys¬ 
tallized subcarbonate of soda, it must be very nearly six times as 
strong aji good distilled vinegar, now cjilled acidum aceticum dilu- 
tum. When properly prepared by the manufacturer, the stronger 
acetic acid procured by the decomposition of wood is much 
pleasanter than that derived from the mere distillation o? vinegar; 
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and I think the College might advantageously have omitted the* 
latter, using the former in all cases instead of it. Added to 
which acetie acid is scarcely a proper appellation for an acid 
containing |o much mucilage, that acetates are vfith diffi¬ 
culty fmnred by using it. , * • 

In the last Phavinacopcnia directions were introduced for the 
preparation of citric acid ; these av5 still continued, although 
the acid is now also introduced into the materia niedica; in 
the present Pharmacopoeia, a formula is also given for preparing 
tartaric acid, but by what 1 presume to be an oversight this acid 
is not included in tlic Materi*a Medica, as it ought to have been 
for the same reasons that induced the placing of citric acid under 
that head. With respect to the tartaric acid, it inay*aI.so be ob¬ 
served, that one-half of that wliich the bituitrafc of potash con¬ 
tains is lost. 'I’he method directed is to saturate the e\*cess of acid 
in the bitartrate by causing it to decompose carbonate of lime, and 
then the tartrate of lime formed is to be treated with sulphuric 
acid- As far as it goes this is well, but no notice whatever is 
taken of the remaining tartrate of j)Otash, which the College 
should ha\ 5 p directed either to be crystallized ; or to be decom¬ 
posed in theVelUknown manner by muriate of lime, this being a 
refuse product of more than one pharmaceutic preparation. 
With regard to benzoic acid, the College have adopted an. 
improvement by restoring the process by sublimation, which 
they rejected from the Pharmacopceia in 1809. But the medi¬ 
cine is too unimportant to retpiire any particular notice. In 
preparing muiiatic acid, the C.'idiege direct, as before, that its 
specific gravity should be MbO; but th< y liavc now given lli<> 
satumting pow'er of crystallized carlionate of soda as a measure of 
its strength, instead of that of carljonale ofliine, as formerly. I 
found that the acid procured by the College process had a speci¬ 
fic gravity of 1*1945, and us 100 parts of it decomposed almost 
exactly 44 of carbonate of lime, they wouhi^saturate the equiva¬ 
lent quantity of crystallized carbonate of soda, or 194 parts. 
The College say 1'24, ami tin . therefore, is probajdy almo.st 
correct with respect to acid of specific gravity I'iOO as directed. 

No alteration has been made in tlie *])i(uu^ss for preparing 
nitric acid ; but with regard to thp standard fin* ascertaining its 
saturating pow'er, that,as in the case of muriatic acid, is changed 
from carbonate ofliine to subcarbonate of soda; and although it^ 
is stated with great precision that lOO grains saturate 212 of crys¬ 
tallized subcarbciiiate of soda, (the quantity by citlculati'oa J^eing^ 
only half a grain more,) I am yet of opinion that the method of 
using carbonate of lime is the Irest, for reasons which pr. \V oHas- 
ton has stated ; the fact, however, is, that neither pl3u is at all 
needful when the specific gravity is stated. With, however, the 
near approach to accuracy which the College have now made, 
there cun be no objection to the statement.^ I cannot con¬ 
ceive why the College persist in ordering that the nitric acid 
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obtained by the first part of the process which they direct, 
should be redistilled with an additional quantity of nitre. The 
acid is as pure as possible, and has the solvent power and 
specific gravity which they attribute to the rectified acid; and 
by omitting the redistillalion, time, trouble, expense, wa?te/and 
a disagreeable operation, are avoided, ^ithdut losing'even the 
shadow of an advantage. 

The directions for preparing liquor ammoniaj, as far as the 
proportions of the ingredients are concerned, remain unchanged, 
and so also does the quantity of the fluid to be distilled from 
them; but it is now directed that the temperature of the re¬ 
ceiver should not exceed 60 degrees. Now one of two things 
must happen ; the strength of the product is either increased 
by this alteration, or it is not. If it be unattended with ad¬ 
vantage, the only remark required is obvious :—why make the 
alteration? If, on the other hand, the strength of the solution 
is increased as one might expect, why is its specific gravity, 
and consequently its strength, stated to be similar to what it 
was in the last Pharmacopoeia t The specific gravity was there 
fixed at 0*960, and it remains the same, although we are now 
directed to keep the receiver cooled to 50° for the obvious 
purpose of rendering it more powerful. 

The method of preparing potassm acetas is altered, but I much 
question whether any improvement has been introduced, except 
that of using pure 'acetic acid instead of distilled vinegar; 
by this the inconveniences arising from the mucilage which the 
latter contained will certainly be obviated, and I have no doubt 
but a pure aad white salt is at once procurable. In the late 
Pharmacopoeia, the directions were to boil the solution of ace¬ 
tate of potash to dryness, but now the solution is to be evapo¬ 
rated until a pellicle forms,' and this being removed is to be 
preserved and dried, as acetate of potash. 1 have not tried this 
process, but if prr cticable, it must, I think, be tedious, and 
unattended with any advantage over the method of evaporation 
to dryness 

The next alteration which I shall notice is an unquestionable 
improvement—that ot procuring carbonic acid from the decom¬ 
position of carbonate of lime tor the purpose of preparing car¬ 
bonate or rather bicarbonate of potash, instead of obtaining it 
as in the last Pharmacopoeia, (and even then in too small quan¬ 
tity,) from the decomposition of subcarbonate, or rather sesqui- 
carbonate of ammonia. But here my commendation must end ; 
for by a very obvious oversight, the College have directed the 
solution of carbonate (bicarbonate) of potash, to be evaporated 
for the formfition of crystals, when there is not actually more 
than about one-fifth of’^the water present necessary for their 
solution. Indeed on account of the very strong solution of the 
subcarbonate (carbonate) of potash which the College direct for 
conversion into bicarbonate, I have but little doubt”that the 
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tubes which, on common occasions, ^ould be useil for conveying* 
the gas, would soon be choked with crystals, and the ^vhole 
apparatus would probably be blown to atoms. 

With resppet to sulphate of potash, the College would have • 
acted economically in imitating the dire^stions of the Edinburgh 
Pharmaeopceia, by saturating the excess of acid of the bisulphatc, 
with lime instead of potash; by this "the waste would have been 
avoided, of using a salt of greater value to obtain one of less. 
But as potussai sulplias is now also in the Materia Medica, 
the chemist may avail himself of those economical modes of 
operating which the College* have too freqmmtly neglected, and 
that without any attendant advantage. I'lic same remarks will 
also apply to the preparation of sulphate ofsoda. 

The directions for preparing that impoitaut medicine, iarta- 
rized antimony, are most exceedingly and unequivocally improv¬ 
ed : there is indeed nothing new in the process, but it is simple 
and eli’ectnai; whereas the method which has given place to it 
was the worst, considering that it really was practicable, that 
ever was devised. The College have now directed the use of 
the glass of antimony, but I think that the proportion ordered • 
is rather too*small to convert the whole of the tartar into tartar- 
ized antimony. 

The preparation which I shall next notice is the vinum anti- 
monii tartarizati. In those preparations in which wine was 
formerly employed, the College have now directed very dilute 
spirit to be used, still retaining, however, W'ith unquestionable 
impropriety, the appellation of vinum. In the present instance, 

I am not aware that the change has been either beneficial 
or otherwise; but 1 shall presently notice a preparation in 
which the alteration has been dycidcdly hurtful, because the 
College, w ithout seeming to have been aware of the lact, have 
much w'eakened the medicine. .Added to this, dilute spirit of 
very difi’erent degrees of strength is now luied instead ol wine, 
which must, 1 think, have been mure unifonu in its power. 

Among metallic preparations a place has been given to subni- 
Irato of bismuth. The process, which is extremely simple, I 
have not examined ; but even it the metal or acid should either 
of them be in e.xcess, the precipitate will at any rate be obtained 
without difficulty. 

With respect to the preparations of iron, there have been 
some alterations which are to be considered as amendments; 
but 1 am appre^iensive that the good which has been done i.s 
more than counterbalanced by the omission of improvements, or 

the commission of errors. * • ^ 

I’errum animoniatum is so weak a preparation a^, perliaps, 
scarcely to be worthy of notice; thciprocess tor obtaining it has 
been altered ; it could scarcely have been rendered w'orse, and 
yet 1 do not think it.has been improved. In the late Pharpia- 
copceia this preparation was directed to be forliicdby subliming 
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a mixture of muriate of ammonia and subcarbonate of iron j the 
consequence of which was, that until the oarbonic had combined 
with a considerable portion of the ammonia of the muriate, 
and formed carbonate of ammonia, no ferrura ammo^iatum could 
be obtained, and then only after considerable waste. * , *• 

Instead of directing a mixture of mwriate^ of ammoiiia and 
carbonate of iron to be subjected to sublimation, the College have 
now ordered the carbonate of iron to be mixed with muriatic 
acid, and the substance remaining after evaporation to dryness, 
to be mixed with muriate of ammonia, and then submited to 
sublimation. It so happens, however, that the muriatic acid 
dissolves scarcely more than one-third of the subcarbonate of 
iron; so thVt waste appears to be in(;urred. Indeed the better 
and more obvious process for procuring this medicine is simply to 
boil down a mixed solution ot muriate of ammonia and perrau- 
riate of iron to dryness. By this a preparation of uniform strength 
•and unquestionable efficacy would be obtained; and those prac¬ 
titioners would be gratified who are of opinion that muriate of 
ammonia is a useful adjunct to perniuriate of iron. 

In preparing the ferri subcarbonas, the College still continue 
the wasteful process of directing nearly one-half more sulphate 
of iron to be used than the subcarbonate of soda is capable of 
decomposing. No excuse can be offered for this, since it had 
been poinced out for correction. Six parts of suhcarbonate of 
soda only are directed to be used Avith eight parts of sulphate of 
iron, of which they can decompose only about 5*4 parts. It is 
indeed true that sulphate of iron is a cheap material, but the 
chemist should have the opportunity of using it to the best 
advantage, and errors of this description furnish those who are 
inclined to neglect the directions of the College in other 
respects with too plausible a pretext for so doing. 

Ferrum tartaiizatum, the preparation next to be noticed, has 
been much improveilby the alterations which the College have 
introduced. Instead of ordering the whole mass to be dried, 
and which contained a considerable quantity of iron unacted 
upon, the soluble portion only is directed to be used, and the 
aqueous solution of it evaporated to dryness constitutes ferrum 
tartaiizatum. There is, however, one part of the process now 
introduced which is perfectly useless—1 allude to the directions 
for boiling the metal in the solution of tartarized iron tOAvards the 
end of the process. No efiect can surely be hoped to be pro¬ 
duced by ebullition for fifteen minutes, after twenty days’ expo¬ 
sure to the air hiive ceased to cause any action. 

VTnum ferri still retains its title, although deprived of any just 
claim to it by the substitution of dilute spirit for wine; 1 was at 
one time apprehensive indeed that it would contain neither wine 
nor iron. The directions for preparing it are to form tartarized 
iron with considerable excess of tartar; this being probably 
intended to supply the slight acidity which wine usually pos- 
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sesses, and to which its solvent power is owing. The quantity* 
of iron directed to be used appears to me to be almost exactly 
such as> it it were all dissolved, would render the medicine of such 
a degree ot strength, as I found it actually to possess \Vhen pre- ^ 
pared \vitfl sherry wine ; namely, 22 grains of peroxide of iron in 
a pint; the College order tiO grains of iron to be converted into 
tartarized iron, and the compound formed to be dissolved in bO 
ounces of dilute spirit; and as (jO grains of iron are convertible 
into about 85 grains of peroxide, and as bO ounces would contain 
this quantity, a pint, or lb ounces, would hold about 22*b grains 
in solution. * 

It happens, however, unfortunately, that three causes conspire 
to prevent this medicine trom possessing the strsdigth of the 
former ; lirst, the whole of (he iron is not dissolved by the super- 
tartrate of potash; secondly, apart of tliat which is dissolved is 
rendered insoluble by the jirocess of drying ; and lastly, a portion 
of what the water dissolves is immediately ])recipitated hy the 
spirit, and the quantity is so very considerable that th.c vinum 
ferri now contains only lb grains of peroxide in a pint instead of 
22 as fornjjerJy. In this preparation, therefore, merely for want ' 
of experiment, and by taking that for granted which did not 
happen to be true, the strength has been reduced to about two- 
thirds that, which it fornierly possessed, and no notice what¬ 
ever is of course taken of the cnangii. 

In preparing calomel, the College have introduced what 
is certainly a very considerable improvement; namely, form¬ 
ing it by one sublimation, iiist-nul of tirst preparing corrosive 
sublimate, and then triturating that with an additional portion of 
mercury, and suldiming again ; the present process consists in 
mixing bipersulpliatc oi’ mercury,with mercury and common 
salt, and subjecting the mixture to sublimation; the sublimed 
calomel is then to be reduced to powder, and waslied with a 
solution of miniate of ammonia, in .TdiT, presume, the more 
readily to dissolve any coiiosi\e <n!.i!i)nate wliich may have been 
formed; this, perhaps, might’’ tve been spateil, lor corrosive 
sublimate is sulHciently soluble iii water to admit ol its sepa¬ 
ration from calomel during tin; ])roces^5 ol elutriation. Jl, 
however, no corrosive sublimate be actually found with the ca¬ 
lomel, the manufacturer may use the same solution ol muriate 
of ammonia repeateilly, and if, on the oilier hand, anv be dis-, 
solved, it may be .converted into iivdrargyrum priecipitatum 
album. , ' • . 

In comparing, however, the jirocesscs li)r procuring corrosive 
sublimate and calomel, a strange disregard ot prujiyrtions has 
occurred ; in order to convert 24 jiarts oi mercurv intoVorrosive 
sublimate, the Coih'ge direct the use clilh) jvarts ut sidphuric acid 
and 48 of common sail, wiiilc in preparing calomel, 48 parts of 
mercury are to la; treated wiih o); ouuces ol suiphuric acid, aad 
only 18. of common salt. Now it must be gi'iuted upon any 
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theoijy that 24 parts of mercury will require exactly as much 
common salt to convert them into corrosive sublimate as to 
convert twice the weight of mercury into caloraef, and yet 48 
parts of common salt are ordered for the production of an effect 
in one case, while an equal effect is to be produced in tl^ crcher 
by 18 parts ; the fact is, that the 48 pjfrts aVe much ift excess, 
as I pointed out long since ; 49 parts of sulphuric acid cannot 
decompose more tlian (iO parts of common salt; but in preparing 
corrosive sublimate, after about 12 parts of the 30 of sulphuric 
acid directed to be boiled with the^ mercury are decomposed by 
oxidating it, the remaining 18 must be supposed capable of 
decomposing 48 of common salt; it is, therefore, evident that 
about 26 o^t of 4«S of salt are wasted. Why the quantity was 
not diminished as to be more in agreement with the directions 
for preparing calomel, I cannot discover. 

'Tie preparations of lead do not call for any particular obser¬ 
vation, excepting, that as the sulphate of copper, soda, and 
potash, are introduced into the materia medica, no reason can 
possibly exist why the acetate of lead should not also have 
been ; it is perfectly well prepared for the /imposes of 
the arts, and the acetic acid of which it is made not being sub¬ 
ject to any duty, it may be purchased at so much cheaper a rate 
tlian that at which it can he prepared, tlie formula is therefore 
iist'less; it may also b(3 observed, that the acidum acetictmi fortius 
diluted with water would have answered the purpose of making 
the liquor plumbi subacetatis. 

Oxide of zinc formerly prepared by combustion is now directed 
to be formed by decomposing the sul[>hate of zinc with ammonia. 
I have not exainine<i the jiyeparation ; there is a slight difficulty 
attending the use of the cau»^tic alkalies in precipitating oxide 
of zinc, which is, that if accidentally added in excess, they 
rcdissolve the preeijiitate at first formed. On this account 1 
prefer carbonate of jj'ida or potash, which 1 recommended some 
years since for this pin jiose. The advantage of the new mode of 
prejiaratiop is, I think, (ionsiderahle, as it jireventsthe presence 
of any miimte portions of metallic zinc which were apt to render 
the ointment of zinc gritty. 

It appears to me that the (College ought to have been more 
consistent in their directions. I have already shown some 
. instances of their deficiency in this respect, and the spirits of 
ammonia afford additional proofs of want of attention. In the 
Pharmacopoeia of 1787,the spiritns ammonia! awl spiritus aiiimo- 
ni'.e aromatiens are similar in strength, varying only in the 
aromatics .which thd latter contained ; but in the present Phar- 
TnaCnprefa, and indeed in the last, as I pointed out, the 
jirojiortions of spirit, m'<.riate of ammonia, and carbonate of 
potash, are extremely different. in preparing the spiritus 
ammouue, 32 spurts of muriate of ammonia are directed to 
be decomposed by 48 of subcaibonate of potash, a quantity 
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which is too small by about three-fourths of a part; in mak¬ 
ing the spiritus ammoniac aromaticus, the proportions are 32 
of muriate ’and 38*4 parts of subcarbonate, but as 48*76 of the 
latter are requisite, it is evident that 6*8 parts of ‘the formeiv 
estapi? decomposition, aad are wasted.' The spirit of the simple 
prepariftion is refttilieil, whereas thpt of the aromatic spirit of 
ammonia consists of tvvo parts of rectitied and one ot water, 
^fovv this ipiantity of water, although useless, would have been 
ot little conseqiu'uce in the siinjile spirit, because in using it fur 
the spiritus aimnonia^, fretidus (the only purpose to which it is 
applied), the water would remain in the retort; but it is of 
importance that the aromatic spirit should contain as little water 
as possible that in preparing the tincture of guaiatfSm, the solu¬ 
tion of the resin may not be prevented. 

With regard also to the proportion of ammonia ]n these pre¬ 
parations, it will be seen that the diflerence is enormous : 24 
fluid ounces of the simple spirit contain the carbonate of ammo¬ 
nia obtaineil by decomposing nearly 32 drachms of the muriate, 
while an equal quantity of tlie aromatic spirit contains the car¬ 
bonate pjcy.ured by decomposing rather less than S drachms of 
the muriate'ol'ammonia. It is indeed true that 10 drachms are 
directed to be employed ; but by the obvious and unaccountable 
iuconsist onev of using onlv 12 iiistcail of 16 drachms of subcar- 
bonate of potash, one-fifth of the muriate of ammonia, and even 
rather more, escapes decomposition as already noticed. 

'I'hc method of preparing the spiritus ammoniie foetidus is 
extremely wasteful, and more so even than that of spiritus aiiimo- 
nhe; of the 28 parts of spirit employe<l in the latter preparation, 
4 are wasted ; ami in using the remaining 24 to prepare the fetid 
spirit, () more are thrown away ; «onse<[U(;ntly out of the 28 parts 
of rectitied spirit originally made use of, only 18 are eventually 
employed. 

la closing my remarks upon tins wry^k, it must be fairly 
admitted, especiiilly with resp.,i * to tartari/'d antimony, calomel, 
and some other preparations, that the College lu^ve removt.-(l 
much of the objectionaljle matter of the Pharmacoptcia of 180!), 
and of the editio nllcra which followed It; but there is yet, for 
the reasons which 1 have now f^tated, much that appears to re¬ 
quire a corrciiting hand. 1 will only add, that it is greatly to -be 
lamented that a national Pharmac-ojiteia should not he forim;^! 
by the union of the Colleges, by which greater facilities would 
be afforded to physicians in the various parts of the kiiigdoiu, 
in describing their modes of treating difterent diseases. 

[Edit.] * * • . 
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Article XII. 

Proceedings of Piiihsophi^al Sceieties. 

1T()Y«\L SOCIETY. 

April 8 {addendum) —Sir Francifi Shuckburgh, Biirt. was ad¬ 
mitted a Fellow of the Society. 

April 29.—F. 11. Lushiiigton, Esq. and the llev. Dr. E. 
Maltby, were admitted Fellows of ttie Society ; and the name 
of Woodbine Parish, Esq. ordered to be inserted in its printed 
lists, he beW/i unable to attend for admission. Amonji' the 
presents received was a portrait of Mr. Smeaton, the celebrated 
Engineer, btjqueathed to the Society by his daughter, Mrs. 
Dixon. 

A Letter from Dr. Tiarks to Dr. T, L. Young, For. Sec. RS., as 
Secretary of the Board of Longitude, was read : it related chiefly 
to observations made on the longitude of various places in En¬ 
gland in 1822 and 1823. 

Mai/ G.—Lieut. Henry Forster, RN. was ehtcld^cf into the 
Society, and being on the eve of departure in the new expedi¬ 
tion under Capt, Parry, was immediately admitted a Fellow. 

The reading was commenced of a paper “ On Univalves ; .^y 
Charles Collier, Esq. Stall Surgeon: ’ communicated by Sir 
James Mac Cregor, Bart. FRS. 

Map 13—The Earl of Orford, the Rev. Dr. Goodeiiough, 
Philip Barkei\Webb, Esq. and John Cage, lisq. were respect¬ 
ively admitted Fellows of the Society. 

The reading of Mr. Colliej[’s paper was concluded: and a 
paper w'as read, ‘‘ On the Yarkition of the Rates of Chrono¬ 
meters with the Density of the Atmosphere ; by Ceorgo Har¬ 
vey, Esq. FRSE: ” communicated by Davies Gilbert, Esq. 
VPRS.’<^ ** 

May 20.—The Rev. Baden Powell was admitted a Fellow of 
the Society! 

A Letter from Profei.sor Berzelius to the President was read, 
in which he desc/ibes the results of various chemical researches 
in which he has recently bc’cfi engaged ; and several memoirs 
on which accompanied tije letter. The first memoir relates to 
t'lie analysis of the Carlsbad waters ; which we have already 
noticed ifi the AnuoU, jV. S. vol. v. p. 3U(). The next contains 
researches on the combinations of acetic acid with oxide of 
copper: in this, Profi Berzelius says, helms jiointed out the 
errors in the swialyses of these salts into which Mr. Phillips and 
other chemists have lal^n. The fourth memoir relates to 
experiments on the conqiounds of oxide of uranium, in which 

* ^cl' our Iasi number, p. 39'.’. 


1 
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Prof. B. has conarmed the results obtained by M. Arfwedson/ 
and also Mr. Phillips’s discovery of phosphoric acid m the 
uranite. Hfehas examined the uranite of Autun, and also that 
ot Cornwall j hnding the former to be a phosphate oT uranium 
andlii^ie, and the latter ^ ])hosphatc of uranium and copper; 
the nuniber of atcAiis of water bein^ the same in both. The 
third contains an examination of a mineral in an ohl collection 
at Stockholm, labelled ^ from Mendip, near Churchhill, in So¬ 
mersetshire.’ Tliis substance consists of 1 atom of chloride 
ot lead, and 2 atoms of oxi^de of lead, and also contains car¬ 
bonate and molybdate of lead, it is distinct from the murio- 
carbonate of Matlock. The fifth memoir relates to the combi¬ 
nations of fluoric acid. A portion ol'tliis memoir'^)w printing 
describes a method by which the auth'ir has sucameded in ob¬ 
taining the base of silica in an insulated state. U* consists in 
acting by potassium on dry silicated liuate of potash, by which 
means a mixture of various substaiu-es is obtained, wliich yields 
liydroguret of silicon by being well washed with water: and 
when that substance is heated in a crucihle the hydrogen is 
burned ott, t*nd the silicon obtained pure. Prof. B. then jmo- 
ceeds to gi»'o the results of various experiments upon this 
s»d)stanco; among which are the I'ollowing. it is obtained in 
various states of aggregation, and its combustibility varies ac¬ 
cordingly, it much resembling carbon in ibis respect: as usually 
obtained it is combustible when ignited in atmo.spbcvic air and 
in oxygen gas ; but in its deiitsest state it may become incan¬ 
descent in the air without buriojig. It is very difficult to effect 
its complete combustion : 200 pai ts of silicon iMiite to 208 of 
oxygen to become silica. It will not burn ^^hen healed with 
nitre, but is brought into coinbusliou by carlionate of potash; 
a curious circumstance which the author attributes to certain 
relations of atfinities. Silicon biui's ^vlu•^ ignited in cblorinc, 
forming wdth it a transparent cohunf' '-s fbyd, liaving the smell 
of cyanogen. It is conil)i;slibl'. in vapour oi‘sidphur, producing 
a grey sulpliurct, but canm)1 in 'ins <"ise be cumpletcly burnetl. 

Prof. B. next describes tin; results of ibe same mochi ol' 
decomposition as applied to itivia, glucinh, and zirconla: giving 
the chemical habitudes of zircoi^ium, which ‘can be obtained 
in larger quantities than the bases ol the foniHU’ earths. Jlc 
then states that he has used the term ///m/c instead ftuorule^ 
throughout this letter, not because he thinks the Presidents 
ingenious theoi;y on the subject less probable than his. own 
(though he has not been able, by bis nun experiments, to de¬ 
termine which is the true one); but hccauSe, as he was wriljing 
in a language foreign to him, ho wished to employe thl; plainest 
terms: and'’concludes by requesting* Sir llnmphiy .to lay the 
above results before the lloyal Society. 

The reading was wonnuenceil, ol a paper y On some n€w 
phamoiiiena effected by magnetic influence, b\' J. 11, Abrahams, 
of Sheffield: communicated b'^ iMr. Tookc, ^Tiy. • 
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31 <rr.ft 5.-Tbe paper entitled ‘‘Outline of the'Peotey oi' 
tlie Soutb'of Russia,” by the Honourable Wilhmu 1,11. lux, 
'SlivancTWflV^ IVIGS* WclS COllcltldcci* ^ /■ * i 

* Thitem’steppe is applied to vast tracts ol country ... the 

E and S]?ofl?irope.‘Vis neither a heath, nor a moor, no 

a down ; wold would s-ive the best i<l<.a ot it in hnoli^h, and it 
is a-iven by the llussians to any waste land winch is neithei 
mountainous nor wooded. The Kuss.an btepins are bouiu ed 
on the west by the Carpathian chUni ot Iransylvaina and the 
Cat oTTemesvar; on the S. by Mount Iimius the lauric 
Cherson-seWtttl Caucasus; on the E. by the Oural mountains 
to beyond the Caspian Sea and the s^i ot Aral; vaguely to the 
N by a line from the mouth of the Kaimt to the Dmesters on 
the trontiers of Podolia and Kherson. I heir length is about 
2000 miles, breadth 900. The soil is similar throughout; the 

^^?troulh^mCin stretcliing across from Perecop to the 

c^an, c 

division o t le describe ?s the low sandy 

rihttipp:; the high rich cmcarcous und 

^"^The Nortlimri High Steppe admits of five divisions: 

I st^rP of redC^^^ and gypsum lying on both sides 

iUp VoW above the reach of Samara. 2. Steppe ot Saubut 

and themiidd'e Volga, from Samara to IVarity-m ; its northeiii 
and the mid . , , limestone, its southern ot 

Smlstr Whbh cormocts It with U,e steppe of the Don. 
rNoXrn calcarcoux steppe of the Don is composed ol saud- 
stoue tKetweoi. Cherkask and the mouth oi the Douelx; here 

commences an immpuso tract of a P^ 

ri'ctntSiuhCcrV-V.of Vollryurra and 
ri! and SE. of 

Sdbg"l^ wUU the primitfve range of theCarpathians, 
accord g iy,,;„.,tpr at Houbosar, and traversing Moldavia. 

rSdle cakareous steppe, of steppe limestone separated by 
: s^ndlne from the prj dnjg ^ -s “ pro .gmus^ n„ 

&?d™Gf—“ T'-/ ‘-S'; 

tralluded to fon- the ^pp-* ^‘He^ 

CaspTan und Skek Seas./ To the south of this lies the southern 
calcweous steppe,' comprehending the Crimea, and stretching 
to the foot of Caucasus, is composed ol steppe limestone resting 
on calc, gross. ' The high steppes, from the occurrence ol ma¬ 
rine plants and other causes, have been supposed to have once 
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formed a vast sea; but their height; in some places 7()D feet 
above .the Black Sea, and 1000 feet above the Caspian, pre¬ 
cludes' the possibility of this. , 

The ai^thor, after enumerating, and describing the series of*’ 
th6 aA)Ove-raentioned ^btwis, and their accompanying fossils, 
conclucfes with remarks on the probable extension of the Cas¬ 
pian Sea, and the sea of Aral, and their connexion with the 
. 3lack Sea by means of the low steppe. 

^ A letter bom Airs. Maria Graham to Henry Warburton, Esq. 
VPGS. was read, giving an^account of the eflects of the Earth¬ 
quakes which visited the coast of Chili in 1822 and 1823. 

The first shock by which the towns of Valparai^^, Melipilla 
and QiiilhUa were nearly destroyed, was felt at tfquarter past 
11 o\‘l(>ck on the evening of 'Puesday the 19th ot November, 
1822 ; and fnirn this time continual shocks w^ere felt daily until 
the 18th of .lauuary, when the aulhores.s ceased to reside in 
Chili. These shocks are said not to have terminated wholly so 
late as September last. The sensation experienced during the 
more violent shocks was that of the earth being suddenly heaved , 
up in a direction from N. to S. and tlien falling down again, a 
transverse niotion being now' and then felt. On the I9lh of 
Novembiir a general tremour was felt, and a sound heard like 
that of vapour bursting out, similar to the tremour and sound 
which the authoress observed while standing on the cone of 
V esuvius during the j(!ts of lire at the eruption of 1818, In all 
the alluvial valley.s in the neighbourhood of Quintero, 30 miles 
N. of V alparaiso, quantities of wafer and .sand w'ere forced up, 
which covered the plain of Vina a la Mar with coin's or hillocks 
four feet hiirh. 

The promontory of Quinleio, famsisting of granite covered 
by sandv soil, was erae.kt'd in vaiious directions down to the 
sea; ami the cracks occasioned hv thr oartlujuake in the gra¬ 
nite on tlu' beach wciO' parallel to I he moi^# ancient rents in the 
same rock. 

On the morning of the 2(Uti, after the first earthquake the 
whole line of ('oust from N. to S. to ihe^ distance ol‘ 100 miles 
was found to have been raised out of tlie sea > the elevation at 


Quintero being about four f(‘et, that at Vhdiiaraiso about thie<? 
feet, beds of oysters amt muscles, adbering to the rock on 
which they grt'W, liciug seen lying dry oii the beach. • 

Similar lines of beach with shells are found paralhl to the 
coast to the heitl^t ot oO le(.'l ulitou; the sea, vvhic.h pr<?hably 
have been occasiom'd hv (*arf!i<jtiak(‘s w^mdi lia'.e in former 


years visited CMiili. , * , * 

The earth(|uake of the 19th was felt along the. coast to the 

distance of Moo miles at least. • . * 

March 19, 1824. —A paper entitled “ Sketch of tlie GeoM^y 
of New South Wales * 11:111 Van Diemen’s Land,#’ by the Hev! i. 


H. Sc(^l, was read in part. 



Proceedings Philosophical Societies. [JuJCg, 

April 2.-*‘The pnper entitled “ Sketch of the Geology of New 
South Wales and Van Diemen’s Land,” by the Roy. T. H. 
Scott, was concluded. 

The coast of' New Holland, from Cape Howe to Port Stephens, 
including Botany Hay, Port Jackson,' &c. as examined by Mr. 
Scott, consists of an uninterrupted serie^s of the coal measures. 
At Illasvarro, or the five islands, a seam of coal is found at the 
surface. Between Broken-Bay and Port Hunter, a horizontal 
seam of coal is ban;d by the action of the sea on the clifls. 
Very good coal is worked at Nevvc,astle on Hunter’s river, 37 
yards from the surface, 3-feet 1-inch thick ; it is intersected by 
trap dykes yin some places ; and vegetable remains of a large 
leaved fern, Hhought by the ])eople to be an Muculyptus, are 
picked up at the base of tlie Cliff. Limestone alternates with 
the sandstone, and iron ore occurs. The wells at Sydney, 
being not more than 30 feet deep, the water is jiot good; one 
well, sunk 82 feet to a great mass of sandstone, gives excellent 
water. From Paramatta the coal measures continue, and are 
broken by trap dykes at the Nepean to Emuford ; where the 
ascent of the blue mountains commences, near the summit of 
which, the coal measures rest on the old red sandstone. 
The escarpment of this rock on the east side presents the as¬ 
pect of a ])erpendicular wall, at the top of whicli the old red 
Sandstone is-found in contact with primitive rocks ; these occur 
in tlie vale of Cleuyd and (Jlnreneers hilly range ; where the 
Macquarrie rises, and, after a north-east course of300 miles, ter¬ 
minates in a vast swam[). Returning w'estward, porphyritic 
rocks and c.fay slate accompany the primitive rocks near 
Bathurst and the Sidmouth range, to lake George and the 
Cookbundoon river, which continue to the cow pastures, where 
the coal measures of the colony again appear. 

The geology of the Island of Vafi Diemen’s Land is con¬ 
formable to that of the continent of New Holland. Both 
Hobart-town and George-town are upon the coal formation. 
Betw'cen the former and Idi/.abeth-tovvn, a limestone full of 
shells is found, probably of the oolite series, and the same rock 
occurs near Gea*-ge-town on an island in the Tamar. lathe 
middle of the island at Bagdad, a rock, which answers to the 
description of the millstone grit, and salt, are found on the river 
'Macquarrie. To the east and the west of the inhabited tract 
between the two towns, high mountains and elevated primitive 
ridge’s are alone discoverable, so that the island probably con¬ 
tains little other fertile soil to tempt future emigration when 
this spaqc shall liave peopled, which is not the case in New 
South Wales. 

A letter was read on a section obtained in sinking a well at 
Streatham, by Mr'J. S. Veats, communicated by G. H. Brown, 
Esq. 

A well having been sunk at Streatham to the depth of 285 feet. 
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tVe greatest depth whicli has been' pierced hi that part#ot' the 
coutitry„the ti)llovving section was exhibited. From the depth of 
2 fcel'to 29 feet, stih reddish brown clay ; from thence to 36 • 
feet, cla:^8 \vith septaria; from tl^ence to the depth of 180 feet, *’ 
blfle «lay, in whicli, in trom 70 to 100 feet, were found various 
.shells ^nd fraginents of bituminous woorl with iron pyrites ; 
from 200 feet to the depth of 230 feet, blue clay, sometimes 
sandy, in which numerous shells and bituminous wood occurred ; 
at 230 feet, round black pebbles of Hint like those of Blackheath 
were found, this appeariug,to be the point of junction between 
the London and plastic clays; next a hed of sand, and after¬ 
wards various coloured clays, w^ere pierced; at jjie depth of 
270 feet, and continuing to 286 feet, sand and sandy clays 
occur, the greater part of wliiidi is full of green 'jarth exactly 
resembling that of the oyster bed at Heading, d'he paper was 
accompanied b}' sp-,cinicns of eai'li of these strata. 

A letter w'as read from Alevaiuhn' (iordon, Ksq. to 1). 
(Gordon, Hsq. of Abere;eldio, deserihing three successive forests 
of fir imbedded in a jieat, moss ; :ic(;om[)ani(‘(l by specimens. 

I’hc nifvss ol‘Anidguissack in Aberdeenshire,Scotland, jiresents 
an inclined iMane of rather uneven smi’ace, and varies in depth 
from 18 inches to 10 feet from the lower part of the hill to the 
river. 

Upon digging up the ground in two dilferent parts of the 
moss, large roots of Scotch fir trees were found about one foot 
below the ordinary avi'vagi' level of the moss. Belo\v the bot¬ 
toms of these roots there is a stratum of ahout a foot and a half 
of moss below which other roots or trmiks appl.-ared, and mi 
digging still further down (about six or seven feet below the or- 
diiiary level of tlie moss), a thiTd set of roots and truncated 
stems of trees were discovered. 

It appeared to Mr. (lordou impossiliic that these roots could 
leave supported dilferent tio'cs, all grouingVt <be same time, for 
the distinct rainitications of tiie.o (hori/.ont dly like Scotch lirs 
at the present day), are beddeo in moss peip'-mlieuJarly abovi; 
each other. ^ 

Aprii 23.—A pajier was read, entitled ‘‘ Sivne Ohservations 
on the Lakes of ('anada, their Sh< *es, Connmmientions, &c. by 
Lieut. Portlock, Hlv” 

In this memoir the author descrihi's the various nature of tin' 
shore, of Lakes Huron, Miehigan, File, and thn other dakes of 
Canada, and annexes a plan, in which a tabular view isf j»re- 
sented of the conqiaralive levi'l ot these Igikes and their com- 
mnnications with eaidi other. At the falls ot Niagilnj., he,t)b- 
serves, the upper stratum is a firm compact limestone resting on 
strata of a very schistose nature. lt*is not* by erosinn ot the 
surface that the fulls are made to recede, but the watens, after 
falling 150 feet, strikdAhe bottom, and are re^Juced to foam; 
they ar^ then driven up into tl^e air tar abov® the rock whence 
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they hf\d descended : this j[)enetrating foam acts on the lowf r 
argillaceous strata, till the overhanging rock is tmcjerniined. 

' Lieut. Portlock remarks that there has been a gradual tall in the 
level of the lakes at Canada. , He also offers soma considera¬ 
tions on the proximity of the sourcea of several rivers >whlch 
flow in opposite directions* * " 

Mat/ 7.—A paper on the Geology of the Ponza Islands in 
the Mediterranean, by G. P. Scrope, Esq., MGS. was read in 
part. 

A letter was read from Thomas Borfield, Esq., MGS. accom¬ 
panied by a collection of bones and horns of the Deer, and 
bones of Mon and other animals, found in a cleft of the rock at 
a quarry at mucks’ Bay (near the Old Park iron-works) in the 
parish of Dawley and county of Salop. Their adluision when 
applied to the tongue showed that the animal gelatine was 
nearly gone, which does not take place till after a long period of 
inhumation. 


MKTT’.OROLUdlCAr, .SO('J RTV. 

Pel). II.—Dr. Burnev communicated the results oL a Metro- 
rological Journal, for January 1824, kept at his observatory at 
Gosport, Hants. 

A note was read, on some curious effects of the Radiation of 
Heat; by Luke Howard, Es(}. FRS. and M. iMet. Soc, 

The reading was commenced of a Memoir on the V aria- 
tions of the Kelleciive, llefraclive, and Dispersive Powers of the 
Atmosphere, Sec.; by T. Forsier, MR. FbS. and M, Met. Soc.” 

MaccA 10.—The reading of Dr. l^orster’s memoir was con¬ 
cluded. It relates to certain branches oi‘ tiie subjtui of 
atmospheric refraction, belojiging to the province of meteoro- 
logy, which the author states to have been particularly neg¬ 
lected : these are, the variation in the refractive, dispersive, and 
reflective powers of’the atmosphere; resulting from the diffu¬ 
sion therein of different modifications of clotid, which are 
themselvea affected by local circumstances, and which vary 
greatly at diiferent times ; and the effects of that variation, on 
the colour of the light transmitted by the planets and fix<'d 
stars, and on the dec.linatioic of the latter. After some general 
remarks on reflection, refraction, and prismatic dispersion, the 
author proceeds to consider the subjects just mentioned in three 
sections;. In the first, ' On the variation in the refractive 
pow'§r of the atmosphere at different times of the night and day, 
and on different occasions and seasons,’ he ascribes that varia- 
tioii, principally, to the quantity and nature of the aqueous 
vapour diffused in the air: and he supports this opinion by 
various c/bservations on ’the planets and stars, made at different 
times and season^.. In observing the planets and brightest stars 
through prismatic glasses, he found that the spectrum was less 
oblongated, whilst the red colour was more distinctly apparent, 
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at^he period of the vapour point, than’at almost any other time of 
the same rjights. On other occasions, at the same period of even¬ 
ing, the violet and in genend the colours of the most.refrangi¬ 
ble rays Vtfrp. most conspicuous, and the spectrum was more ■ 
obl(?ng».tea than ordinarily. Dr. V, at length ascertained that 
the greater prevali?nce of the red in, the spectrum, uniformly 
a<;companied that state of the atmosphere, when the cirrostratas 
diffused itself, after sun-set; Avhilst the more oblongated spec¬ 
trum, with the violet, and most refrangible coloins, attended aii 
atmosphere, in which the coi^densing vapours assumed the form 
of stratus. He infers from tliese and other observations, that 
the changes in the (jualiti(‘s of the diffused vapour Jn the air 
must produce great variation in the alinnsphericrfl refraction. 
In the second section of his memoir, lie suggests tligt local cir¬ 
cumstances may produce great variation in the mean refiactive 
power of the alinosjdiere at diiferent places ; and that tlie dis¬ 
cordances in the places assigned to the tixed stars in different 
ratalogn(;s of them niav have n'sulted from such variation. 
In the third section, entitled ‘ Of Varieties in the. (.'onijiosition 
and Nature nf the bight of different Stars, cvuisidc'red as still 
Inrtlier varynAg the Htfeets ol Atmosplierical Uetractitm, Reflec¬ 
tion, and l)is[)ersion,’ Dr. rorster details a number of minute 
observations u[)on tliose varieties ; juoceeds to iii([nire into tbeii 
causes; and concludes with an account of s<»nic experinunts on 
the decomposition of llie light of the muon, the planets, and 
certain fixt d stars. 

A pajier l>y Dr. burster was als** read, ‘‘ ()n the great de 
pressiou of'I'einperature wlilch oc.curred v .Janiinry, iS-iO.” 

The remarkable dcjiression of tcuuperature relatid in this 
paper, took place at ibirtliehl, in S^ussi-x, to the neighbourhood 
of which place it appeared to be. cimlined, during the period 
between sun-sf!i on .lanuarv 11, aie' miiinight. of January lo, 
1820. At 10 p. in. on tlu' 1 ftb an t>i.i-do»y I’ulireiilnut’s tber- 
momeier exposed to the N b. ua at zero, end at 1 ! o’elock it 
indicated— 5'"^. Sometime beiv. i n the horns of 1 ;yid 8 a. ni. 
on the ifith, it sunk to— l(f\ as shewn by a Six’s 'fhernionieter. 
It thence gradually rose, until at inidnibbt (u: the loth, it 
attained the elevation of+2.‘>. A J,hennoineter exposed to the 
NW. indicated 1° higher in each oliservaiion. During- this 
period of excessive cold, tlie air was calm and clear, a lew ill-, 
defined cmmdi only were seen on the I5th; the siuny which 
bad fallen on the,lUtb lay on the ground. Dr. F. icceiveiWonly 
one notice of a distant observation,^ made at Canteibiirv, where 
a Thermometer in-doors indicated 0 *^; whicli was als» the ttuu- 
perature in-doors at Hatfield, on tlie morning of the 16tii. 

Dr. Burney communicated the Results ol Jiis jVlete«rolngic-al 

Journal, for February. \ 

April 14.—A note was re-nd on certain Plupnomena of the 
Ne^jv Series, vol. vii. 2 ii 

' A 
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late Cold Weatlipr, &,c.; by Luke Howard, Esq. FRS. M. 

Soc. f and Dr. Burney communicated the Results of his Journal 
for March. 

Maj/ 1*2.—Dr. Burney communicated the llcsults of his Jour¬ 
nal for April ; and tlie following paps^- was read : ^ ^ • 

An Account of the princi})al Plimnomena of Igneous Meteors 
wliich were observed in the Year 1823; forming part of a 
Review of the Progress of Meteorological Science during that 
Period: with remarks on the Characters of certain Meteorites,” 
By E. W. Brayley, Jun., A LS. and M. M(;t. Soc. In this paper 
the author first describes Iron) various authorities, the Fire-balls 
wliich were observed, respectively, on Jan.2(J, 1823, at Gosport; 
on the 23{fk*J May, at Kiel in Denmark ; and on the 2()th ol“ 
August, at Ragusa. The latter, being contemporaneous with an 
earthquake*'at the same place, gives occasion for an iiupury how 
far the appearance of Igneous Meteors may be considered as an 
attendant phienomenon of eartlnpiakes : several meteors of this 
kind, it is observed, were seen in the province of (hitch, at the 
time of the extensive earthquake in India in 1819, the most 
violent motion of which was experienced in that jtrQvince and 
its vicinity; and tw'o Fire-balls appeared, one at Zante, and 
the other at Ccphalonia, on the day after the eartbijuake tlnit 
desolated the former island in 1820: other instances of this 
connexion are likewise adduced. Mr. Brayley then pro¬ 
ceeds to an examination cjf ihe plnenometia attending the lad of 
several Meteorites, at Kobleburough, in the State of Maine, in 
North America, on the 7th of August last. He next points out 
a remarkable, alhnity, in mijieralogical characters, subsisting 
between these meteorites, and those which fell, resjiectively, at 
Loutolox ill Finland, in 1822, at Jonzac, in France, in 1819, 
and at Juvenas, in the same'country, in 1821; several speci¬ 
mens of the latter being laid before the ^Society, for the purpose 
of illustration. Thitj allinity partly consists in the strong re¬ 
semblance which they all bear to certain products of volcanos; 
whilst the meteorites of several other descents connect them, 
by a gradual transition, with those who.se characters arc more 
peculiar. ITom these and other circumstances, in conjunction 
with that of the 'frequent presiriice of Olivine in meteorites, the 
author infers, tliat the agencies which give rise to volcanic 
phienoniena, whatever these may he, and however exerted in 
this case, are probably concerned in the jiroductiori of Igneous 
Mete.ors and the bodies which descend from^them. lie con¬ 
cludes by recommending the investigation of this curious sub¬ 
ject to the members of the Society; promising to lay before 
them, afCtr tlie recess, tlie results ol‘ some further researclies 
upon it. ^ (, 

The Society then'adjourned, over the Summer recess, to meet 
again on Wednesday the 13th of October next. 
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The fifty-hrsl. Anniversary IMecting of this Socjol.y was 
holdeii at^thy London (JofFee House, Ludgute Hill, William 
She‘!lrman, MD. President^ in the chair. 

The Odicers and* Council for tiie eiiruiiig year are as follow^: 
President: William Shearman, MU.— Vice-President's: Henry 
Clutterbiick, MU.; Henry James Ciiolmely, M D.; Sir AstU'y 
Paston Cooper, Bart. PRS., and Thomas ('ullaway, Ksq.-- - 
Treasnrer : John Andree, Psq.— Li/jraridii : David lAvins, MI). 
—Secretaries : T. J. Pettigrew, Esip, and Thomas C'allaway, 
.Esq .—Secretary for Foreign (.Correspondence: Rohlay Dungli- 
son, M D.—'fhe other nu'mhers ot‘ llu; ('Duiiei! : 4r5rs. Welsh¬ 


man, Hancock, .1. (L Smith, Blieke, Bieghorongli, Ijopkinson, 
Stewart, Ley, Darling, Haslain, Pieiv-e, (Jo\, and Burne; 
Messrs. Satclilfi', Drysdale, Wfnder, K. Jolmson, Dunlap, 
Kingdfui, Whil'd, Thomas (.'larke. Burl on Brown, Lake, Ash- 
well, Eidwards, Handey, JC Leese, Skair, Cordell, Bell, Lillerliy, 
Amesburv,'f. Brvant, and Burrows.— Registrar: .lames Eield, 
l^sq.—'file* fellow elected to deliviT the. annual oration, in 
March liS'J."), Eusebius Arthur Lloyd, f'sq. 

J’he President iul'oriue<l tiie ineeling that tlie lime allotted 
for the perusal ol'the dissertations oli'ered lor the f otluu'gilliau 
medal, during the last year, having be<iu unexpec-tedly short- 
eiu'd. the Society had not. vet 'ddiudicated the prize nnalal; 
tliis however would be dune forthwith, and the Medal would 
be presented to the successful i andidate at -a Special Ceneral 
Meeting of the Society to lie hoJdeii on llu' drd* of M'av, at. 


f iM)t f)’clock in the ('vennig. 


The annual oration was ilieii delivered by Dr. .I(»}ni Cordon 
Smith, tlic Ex-\’ice President; the subject was, 'file Duties 
and Perplexities ofAle.dimd Men as p- dessional AV it nesses in 
C.lourts of Justice.'’ 

A numerous liody of f’l liow-. . d ileur Ir 'luK, aiuuuutmg' in 
tdl to S(J, aiiervtards dined tug' in r in lliu goal roym ol the. 
'ravern, the President being in the ehaii ; ;.ud the rmnainder 
ol the day was marked by harmunv and cubviv i;^!ity. 

(Jundiltons (/j the ii>lliergiUian .'JednI .— in I'.unlurniily witli 
the will oflhe late Anthony Eotheigill, Mi). fBS., the Sociiity 
resolverl to give, annually, tu tiie author ol the best f.ssay on , 
u subject proposed by them, a gold medal, vahy:; :J0 gjiineas, 
called the Eothettgllliau .Mculal ; tor which the leann.ul <;4 alt 
countries aviMiivlted us candidates.. , 

1. Each dissertation must be delivered to the Registrar, .in 
the Latin or Eaiglish language, on or hefore. the lirst day ol 

December. * i • 

2. With each dissertation must he dn.-livereVa sealc'd pae.ket, 
with some motto or devii’o on the outside, and willtiu the uut.hoi'^ 

* 2 11 2 
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nam^ and desioi'ialion, that the Society may know how to ^’d- 
dress the successful candidate. , • 

d. No, paper iir the hand-writing of the author will be re¬ 
ceived ; and if the author of,any paper sliall either directly or 
indirectly discover himself to the Oominittee of papers., or to 
any member tlnneof, sucli paper will be excluded iroin all com¬ 
petition for the medal. 

4. All the dissertations, the successful one exccpte<l, will, if 
desired, be riiturned with the seated jiacket.s unopened. 

5. The jnize medal W'ill be pres#.))t(;d to the successful can¬ 
didate, or his representative, at the Anniversary Meeting of the 
Society iin,AIarc]i lH‘2o. 

The subject of the Dissertaliou to be ollered for tlu' Vri/e 
Medal for .March l(S2o, is, “ The Patliology and Treatment of 
Periodical Asthma.” 


ARTiCLE XIV. 


SCIENTIFIC 


INTKl.LK. ENCl',, AND No l'ICES OF SFIUECT-S 
C(J \ NF.CTi: D WITH SCIKNCK. 


I. / Ii/(h iodtili' of Potash. 

M. Taddei proposes the following method of preparing this salt: 
dissolve iodine in .',})irit of wine, and pour repeatedly a solution 
ol' liydrosulphuret ol potash intt) tlie solution ol’ iodine; tlu' fluid 
becomes turbid, and changes from the blackest brown to a ches- 
uut colour, and this, diminishing iji intensity, gradually becomes flesh 
coloured, and afferwards milk jvhitc. At this period the conversion 
of the iodine into hydriodic. acid is enectecl; and if the liquid does not 
become turbid oii the addition of a fe.w drops of liydrosulphuret of 
potash, the operation may be regarded as complete. After standing 
a few minutes, the precipitated suljihur is to be separated by decan¬ 
tation or by the filter, the mixture is then to he ilistiiled to procure 
the alcolitt’employed, and the residuum is to be evaporated to dry¬ 
ness in an open vessel to obtain the liydriodato of jmtash.—(Cliornale 
di I'isica, etc. ) ‘ 

II. yl<iii/!i ()/ JJijdfodijauic Acid on Vcgctafdc Id/'c. 

M. becker has made many exjieriments, from which it results that 
Iiydrocyanic acid, prepared according to Vauquelin's process, destroys 
vegetables m ally in tbe same manner that it does animals. Secd.-> 
soaked in this acid are equally killed by it, and lose tlieir germinat¬ 
ing power. Delicate plants ;.re killed sooner than those which are 
stipngeiv—(.Journal de l^innacie, p. 171, April 1S21.) 


ill. jyiurw.l I'ariidion (tf the Barvmclcr. 

I'he Ddinbnrgh ^ hilosopliical .roiirnal, condticted by Dr. Brewster ; 
the Journal of the Koyal Institution of Great Britain, conducted by 
Brofessor Braude; the Bulletin Universal des Sciences et de ITnclus- 
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tr'it, published under the direction of Barpn Ferassac, liave announced * 
tluA, according to a discovery made by Col. Wrigld, the mereaiy of 
the baron 1 etcr, near the eipiator, rises and falls Luice in ‘2i hours, 
with so much regularity. Unit this instrument may almost be •inployed 
as a measure ci' time. ^ 

We beg those readers ol’»the Annales de Cliimie, &c. who thinL 
tliat we communicate this discovery ratlieij late, to remark that (ioden, 
IJougiier, and Laundamire, made the same discovery neatly a cen¬ 
tury since; that since these aeademieians all ifavillers to the e(|iti- 
noxial regions have iieeii engaged on llie .-uljjeet; llnit INI. Humboldt, 
in 1807, publisbed a very t vcs lleot w in l. for tim exprtv^s purpose of 
making known the true hours ol the »it liiua and uiii’iiiUL, and tlu; ex¬ 
tent of the oscillation (vide f ieograi)!!. des Flaiites) ; tiiat Lamaiion in 
tlie expedition under de Jaipcwrouse, Ihii oer in that of !.ftaisen.slero, 
A'C. &:e. mulerlook .similar researehes ; that h\ eieaos oi tin; average's, 
Duc-Laehapelie, at .Montauban, Al. UanioinU at ( i .ioeiiit-Ferrand, 
tlic a.stronomers of tbe obsc'rvatory at 1’aris, .\). Marqu'- \ ictor, al 
Te)ulous(;, I've. I've, have jeroved that this diurnal variation ('xists also 
in oor elimates : lastly, that wi' never omit, in our accounts oi’mefe'o- 
roiogical obsc'rvations for llie yetu*, to giro the amount of the daily 
Jailing of till'baroim ter, from nine o’clock in the morning til! three 
ill tile affetsiociii. and also of rising, which is evident between the last- 
mentioneil tiim*, and nine at niglit,—(Amiales di; Chiniie et ile ]*hy- 

sieiue, t. \x V. p. 


I\', On llir Cf.o^sc of lilt- tiofiilori/ Molhni tg' in It'alcr. 

ill'll the oi'tiic .f'/'ftf/v (_f/‘ 

'fbe curious phenonu'iioxi i.f rvt.ito;;, motion, which a particle ol 
camphor prc.scnts when phtced on de- .'Jurl.c • ot wat^r, 1 have Ire- 
quently seen mentioned, i.uit no where that 1 am tiware ot is there a eaii'i; 
assigned. In making ii few expeiinHyits upon the .vuhject, 1 w.is leil 
to discover what 1 eoneeive to be the cause. It is a known Jaw in 
hydrostatics tl'.at if a body floats on a thiid, liic centre of gravity of 
tile body and of tlie fluid displaced, un;- i. •• hcti tlu; bouy is at rest, be 
in the same vertical line; orlu >w i.se a rwtui.i.y ^lotmii is given to tlu; 
liody. Jn confirmation of this, if i ; rfL'.-slv mi. ml’i and square par¬ 
ticle of camphor he placed on ibe face ot wat- r, the camphor re;- 
jnains at rest, lint if an uneven parliele be num- use of, then the 
centre of gravity of tiu' body and ot the waldr disyi.iccd aie not in 
the same vertical line, and a rotatory i^olion is produced. 

1 remain vonr’s, iS:c. Fi. A. 


V. On Lhc Transmission nf Elniridtij llmwnj^h other 11 aids. 

T)K.\U SIR., Ctn/ih/^ M»>/ Ig loi!. 

Your number for April lamtains a letter from Mr. Woodward on 
the transmission of eleetrieitv tbrougli other fUnds; allow ijio ihroi^gb 
the same channel to inform Nlr. W. that tin; expeninent.ol hfii.g /m>sc 
gunpowder by pa.ssing the eliarge of a I.yden oinal llnoug i tube,s 
filled with water, and also on the eonductmg povi'r of alconol, etfier, 
and acids, were made by a Air, Lewdbwaite, iaVlay 1821, and a^u 
publisiicd in the elevcufli volume ot the Institutio’^ Journal • it was 
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from reading this letter that I became acquainted with the exrtiri- 
menf, and have oeen pursuing it under a variety of forms, and with 
liquids of dift’erent conducting powers, which experiments', when well 
matured,'shall be submitted to your consideration. Would suggest 
that Mr. W. should repeat the experiment with the wafer*iube. am 
disposed to think Mr. W, is in error, Vljen hp says thp Intensity 
(measured we arc to suppm-.e by a pith ball electrometer), indicated 
was from 10 to 15*’. 1 have repeated the experiment several times, 

but always found a quart jar re(|uired an intensity of G5° to 70°; per¬ 
haps the pith ball attached to the electrometer was rather large ; it 
"ivould have been more satisfactory if the degree at which the jar 
spontaneously discharged itself had also been stated. 

Vours, truly, T. J, 

V, , . 

VI. VohdilHii of Sails uf Stn/cJniin. 

^I. Fcrrfiri gives the following process for tliis purpose: solutions 
of salts of strychnia slightly acid when exposed to a heat of 21‘J , so 
as to bo concentrated, then become volatile and the salt t'vaporafcs. 
'J’his propert}' has been remarked in the sulphate, nitrate, muriate, and 
acetate, and is believed to belong to all the salts. It has been re¬ 
marked by M. I'ollaud and others, that the .sulphate of quina is also 
volatile, and M. Ferrari, on repeating the experiments with the mu¬ 
riate and nitrate of (piino, found it also to happen wdth them. The 
solutions on being heated in a tinned coppe r vessel, gave out vapours 
whieli, tthen brealhed, were found to he highly hitter. The salts vary 
in the extent.of ihi.s property, and it is also aU'ected by the degree of 
acidity, and of eoncenlration of the solution.—(tlior. de Fisica, vi. 

VII. CrijsIdUizdlian of the Sidi-caibonntc of Potash. 

M. Fahrom' describes the following proce.ss for the crystallization of 
this salt. Make a solution, of pcarlash in water, and evaporate it 
until of sj)ecific gravity I’57. -Allow it to cool, when all extraneous 
salts will he deposited ; separate the fluid and again concentrate it 
imtil of specific grav, above l b. The. fluid will now be of a light 
green colour, and strong alkaline odour ; place it in deep vessels, as 
glass jars for in.stance-j' and the sub-carhonate will soon crystallize in 
lung rhornboidal white lamina', situated vertically and parallel to each 
other; one extremity will touch the bottom of the vessel, and the 
other he attached to a saline crust on the surface of the liquid. When 
cold the mother liquor ,viil he found of specific grav. 1*6, but if further 
consecrated and again cooled^ more crystals will be obtained; and 
thisnny be continued until tlic whole lias iieeu crystallized.—(Ibid,15.) 


Artici.e XIV. 

< 

' . NEW SCIENTIFIC HOOKS. 

, I'Pt roR n r.' icM iow. 

Mr. Harris Nicol/is has in tlie press, nearly ready lor publication, a 
.sv-iall work intended for the u.se of Antiquaries, Historians, ai,id the 
Legal Frofc&sion', containing Tables that show exactly the year of our 
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*i;jrd corresponding with tlic year of the reign of ?ach Monarch; an* 
A phabetical and Chronological Calendar of Saints’ Days, ani# other 
Festivals, bn which ancient records arc dated; Tables showing on what 
day ot the month and week each moveable Feast occurred ; ^n account 
of the ProMnfcial llegistrics of Wills, with a list of the Parislies in each ' 
Diocese subject to.Peci'jiaT-Jurisdictions; and a full description of 
the Contents of all tlie Works puljlisiicil by the Commission for the 
Preservation ol the Public Records; with other useful matter. 

Shortly will he published, in one volume, iSvo. An Kxcursion 
through tlic United States and Canada, in the Years IH‘2‘2 and I82:i; 
by an English Gentleman. , 

No. II. of the Zoological Journal, conducted by Messrs. Bell, Chib 
dren, and Sowerby, will appear on the l.'jth of June. ^ 

✓ 

.n:sT 

\Vadc’.s Observations on I'cver. 8vo. I'.-, * 

('oddington’s 0[)tics. .Svo. S.v. 

Pjoj le’s Advice, to Scttlcr.s in Tropica! Climates. ISmo. 

Plumbc on Diseases of the Skin, coloured I’lates. <Svo. 11-5. 

W'ollaston’s Fasciculus Astrononiicus, i.SOO. Ito. IL 

K<'V on the Prostrate Gland, ito. 12.9. 

iVlementoes^ Classical and Historical, of a Tour in France, Switzer¬ 
land, and Italy. 2 vols. Svo. \l. k. 

Prior’s Life of Burke?, w itl) I’orfrait, <S:o. Svo. Iflv, 

Hayward on Horticulture. Svo. ['.b-. 

Bell on the Spiiu' and 'I'liigh Bone. Ki.v. 

'1 ravers on the FIa’c. I'hird F'-ditioii. I/. 5.9. 

Boslock's Elementary SAa-tem of I’liysiology. Svo. los. 

Kitchener’s Economy of tl.e Lyes, I2mo, 7^. 


Artu ],ic XV. 


NEW PATEN'S.. 

# 

J. II. Petelpicre, Clialton-stre.'.. Somens T. .vn. engineer, for his 
engine or machine for making tlie ..Howii.g articles liompne piece of 
leather witliout any scam or sewing n liatcver ; (li it. is to .sa\'^, all kinds 
of shoes and slippers, gloves, caps, and hat.L curjeucli boxes, scab¬ 
bards and sheaths for swortls, bayoni^s, and knives. ^larcli 20. 

J, Rogers, ]MarlI)orough,Wllts,'surveyor, for his improved instrnmenl 
lor dc?terniiiung or asc(*rlaiiiiitg the cubic contents ol .standing tinibci^ 
—March 20. 

J. Lingford, Noltingham, laco maebinc rnanufacturor, lor prtam 
improvements upon inacbiiu?s now in use tor the? purjio.^c ot making 
that kind of lace commonly known-by themame of bobbin-net or 

Buckinghani.shirc lace net.—March 20. . • • • . 

J. Iloalhcoat, Tiverton, Devonshire, lace manufacturer, lor certain 
improveinents in machinery used in spim*ing cclton, wooi, or silk. 

March 20. , . 

H^. Berry, Abchurch-'iane, London, merchant, lor iniprovcincnt»ou 

a uiac^nc for more readily producing light.—Marcfi 20* 
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J. J. Stainmare, Belmont, distillery, Wandsvvorth-x'oad, Vauxh^ll, 
for invroveinents in the process of distilling.—March 20. ' 

C. Demeny, Fenchurch-street, merchant, for an apparatus for pro¬ 

ducing gas from oil and other oleaginous substances, of burning such 
gas for the purpose of affording light, and of replacing tlfe gas oon- 
fiumed.-~March 22. * ^ 

N. Goodscll, Leigh-strect,<'Burton Crescent, engineer, for a certain 
machine fdr breaking, scutching, and preparing flax and hemp for use, 
upon an improvetl method, and threshing out the seed thereof, and 
also for shelling clover and other seeds.—March 2-5. 

E. Jordan, Norwich, engineer, for iipprovements in the construction 
of water-closets.—March 27. 

J. Spencer, Helper, Derbyshire, nail manufacturer, for improvements 
in furnaces the preparation of iron or steel, and for manufacturiiig 
nails and other articU's from the said materials.—April 7. 

J. Schofield, Rastrick, Halifax, Yorksliire, manufacturer, for certain 
improvements in the manufacture of cloth or fabric which he denomi¬ 
nates British cashmere.—April 7. 

T. Ryalls, Sheffield, warehouseman, for hi* apparatu.s for shaving, 
which he denominates “ the useful and elegant facilitator.”—April 8. 

S. Hall, Basford, Nottinghamshire, cotton manufacturer, for his 
improved steam-engine.—April 8. 

,r, Tulloch, Savage (lardens, gentleman, for improvements in the 
machinery to he employed for sawing and grooving marble and other 
stone, or in producing grooves or mouldings thereon.—April 12. 

H. P. Bevet, Devi/.es, Wiltshire, ironmonger, for Ills improvement 
in the construction of cranks, such as are used for bells and other pur¬ 
poses.—April 1-1. 

W. By, .foy (’ottage, Ivory-place, Brighton, stationer and booksel¬ 
ler, for his method or api>aratus for the preservation of books and 
covers.—April 11. 

.1. Gunby, New Kent Road, Surry, sword and gun manufacturer, 
for Ids improvement in the manUi'acturing of eases for knives, scissars, 
and other article's.—.Ajirii 11-. 

D. Gordon, of Basingliall-strect, for certain improvements in porta¬ 
ble gas lamp.s.— .\pril 1 I. 

J. Beven, Manchester, de-alcr in cotton twist and weft, for his appa¬ 
ratus for dressing various kinds of cotton, flaxen, woollen, or silk manu¬ 
factures.—April I 1. 

r. Gettien, Henry-street, Pcntonville, for his improvements in the 
machinery of mal ing metallic rollers, pipes, cylinders, and certain 
other articles.— April lo. 

1). Tonge, Liverpool, .slii[)-owner, for an improved method of reefing 
•ails.— April 1.'5. 

A. Dallas, Northumherland-court, Holborn, engineer, for his 
machine to pick and dress stones of various descriptions, particularly 
granite stone,—April 27. 

J. Turner, Birmiiigliam, brass and iron founder, for liis machine for 
erimpiing, plaiting, and goffering linen, muslins, frills, and other arti¬ 
cles—April 27. 

G. Vaughan, Shetj,:cld, iforkshire, for his improvements on steam- 
engines, by M'hich means power will l)e gainepl, and expense saved.— 
Mayl. , ‘ 
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METEOROLOGICAL TABLE.' 


BAROMETEn. TnERMOMETF.Il, 


1824. Wind. 

Max. 1 

Min. 

.Max- 1 

Min. 

Ifvap. 

Rain. 

4lh Mon. 



1 

1 


i 


April 1 W 

29.90 
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44 

35 

— 

45 

2N W 

30-17 
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43 

28 

— 

02 

3 N 1 

4 N K: 
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, 30-17 ' 

50 

30 
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30-56 

• 30-39 

d9 
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30-56 

; 30-55 

52 

30 
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30*55 

' 30-30 
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34 

— 

— 

30-38 

i 30-29 

45 

33 


02 
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54 

38 

— 
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50 

38 ■ 

•- 

13 
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29-59 

i -29-54 

44 1 

30 

— 

12 

UN Wi 
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; 29-55 

45 i 

30 . 


01 

I'^iN Wl 5.9-80 
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30 
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! 3000 
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55 

30 
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—— 
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52 

25 

— 

— 
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29-99 
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— 

06 
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40 

— 

80 

17 N E 

I 30- 1 8 

29 - 6 (J 
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20 

18 N E 

1 30-39 

{ 30-18 

58 

28 , 
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1 30-13 

! 30-36 

59 ! 

33 



‘20 E 

; 30-43 

' 30-23 

I 05 j 

34 


04 

‘21 E 

j 30-23 

.‘■;o -02 

1 62 ‘/i 

51 

'- 
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i 30-07 

2;>-' / 

: 

-t s 

— 

0.9 

'23 Var. 

! 30-09 

! '2.',' ■ 5 

6 4 ! 

.45 

1 

08 

'24 N W 30-‘27 

1 3009 

60 ' 

3.9 



25 S \V 30-'21 

i 2985 

644 

51 

• . 



26 S El 29’9'2 

■ 29-85 

62 

43 

"" 


27 W 

30-04 

: 2 . 9-92 


52 

•MM 

02 

• 

‘28 S W 3004 

{ 29-92 

60 ! 

50 

mmmm 

‘29 S VV 29-.9'2 
30 S W 3005 

29-79 

29-79 

73 

66 

51 

50" 

•96 

01 

• 


30-56 

1 29-29- 

1 73 • 

i 25 

1 2-76 
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— # 


The obscrr.itions in each line of the table apply to a pcriotl of twenty-tour hours, 
beainninK at » A. M. on tlie day indicated in tl* lirst ct^iunn. A dash denotes Uiat 
the result is included in die next following observation. 
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REMARKS. 


Fourth Mouth. —1. Fine till five, p. in.: ivindeold; night rainy. ‘J. Some rain 
this morning; cloudy: windy. 3—6. Fine, Cloudy, 3,9. J^'inc. 10. Rainy 
morning; stormy day: showers of hail and rain: gusty. 11. Tlic ground covered 
with snow this njorning: snow showers. 12. Cloudy. 13. Fine ; two or three trifling 
showers. 14. Ditt» lo. Fine: very high wind during the night: a large solar halo, 
slightly tinged with prismatic colours, which lasted about half an hour just before sunset. 
16. Very rainy morning, with high wind. 17. Rainy morning: wet till four, p. m. 
18. Very fine morning. 19—22. Fine. 2.3. Showery morning: overcast: windy, 
24,25. Fine. 26, V'ery much overcast tliis morning : showers, p. m. 27. Overcast. 
28. Showers. 29, 30. Fine. 


KESl,ri/rs. 


WimU: N, I } E, 4; SIV, 5 ; SK, 2 ; W, 2; N^V, H ; NE, 7 ; Var. I. 


Barometer; Mean height 

Fertile month... 30‘(i;)9 inchc.s. 

For the lunar period, ending, (he 20th.. 30'025 

For 13 days, ending the 10th (moon north) . 30*088 

For 14 days, ending the 24th (moon south).29‘95.5 

•» 


Thermometer; Mean height 


Evaporation., 

For the month... 

For the lunar period. ,.. .^.... 

For 30 d.iys, the sun in Aries. 


.. 46-3 .j® 

.. 40 2U» 

. 39-9l)(i 

. 2*7 6 in. 

Rain . . 



. 2-0.5 


Laboratory^ Stratford^ 


Fi/Ct Months 22, 

.c 


L824. 


R. HOWARD. 
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A cid gas, rarhonic, roiivcrsiou of, t,o 
a llui<l form, t),'). 

■- - imiriatif, conversion <»(’, to 

:i liqai<l, 9'.?, 

' -Milplmrous, conversion <»!', 

to a fluid form, 

—-boraeic and tartaric, on (heir 

atomic iveiglit.s, ‘Jl.r. 

' hydrocyanic, its action on vege¬ 

table life, 4ti.S. 

- inuriatic. on be existence of, 
in tlic stonuiclis of attimals, I }?. 

Acetate of barytes, crystalline form o*", 

-- - lime, phoqihoreseenecof, S'l/i, 

-•—'tromia, crystalline form of, 

■JHsj. 

Alliile, eompo'^ioii of, 51. 

Alkalies, vegetable, composition of, ac- 
4-orditig to (lillercnt antliorities, Ml-l. 
Ammonia and niiignesia, snlpliatc of, 
crystalline form of, 117. 

Aimiioniaeal gas, conversion m, to a fluiti 
form, yJ, 

Analcimc, analysis of, .'tod. 

Aneient bron/.e, comjHtsition of, 7.7. 
.\nnnal me.Tii, results of meteorological 
registers, tiSl. 

.iVnortbiie, cmiiposition of, .i8. 

.irago, IM. account of voktanos at present 
in activity, yOI. 

Arfwedson. M. examination of oxidnm 
itianganiito-mang.tnieum, yf)7—-on ura¬ 
nium, V.j 7—on the deroinjios-.ion of 
metallic sulpiialts by bytirogen g>s. 
;jg9—analy.sis t>f cinmimon-stoue, '>» 

_Brazilian thrysi'beryl, 7J,>—boracitc 

from Ijunelnire,—borax, .717. 

Arsenic, on the detection oi smtiH tpian- 
tities of, 1.71. 

— tests of, t'li the methods of em¬ 
ploying of, .‘>9. 

Astronomical observations, ~9, I‘J1, 197, 

y7S, 7 tJS, .loti. 

Autiin, uranitc t)f,^analysis ot, 27.». 

B. 

Bahiniitonitc, a new ntir.crid, account of, 

yTo. 

Baily, Air. 1'. on the ensuing oppi'iition 
Y>fAIars, 107. • 


Barlow, Air. ob.servations and experi¬ 
ments on the ditily variation of the hori¬ 
zontal and dijtping needle, &e. 18.7. 

Baromr.tcrs, tuounlain, account of im¬ 
provements in, .717. 

■-variation, diiirnal, 468, 

15 irvtes, acetate oj^crystalline form of, 

---r.iiiate of, e*vstallinc form of, 

yi. 

--—' nraiiiate, analysis of, 261. 

15. .'!ufoy, Col. on the stability of floating 
bodies, HI—astronomical observations 
by, 29, 121, 197, 278, 728, 406~nican 
rcsi.lts of the meteorological register 
kept by him, 281. 

Beekttr, Al. experiments on tlic action of 
hydrttcyanie acid <in vegetable life, 468. 

Berger, I)r. reply to Air. Ilenslow’s ae- 
connt of llie Isle of Alan, 767—re¬ 
marks on his reply, 407. 

Berliner, Al. on the preparation of oxide 
of nickel, 79.). 

Ber/elius, Prof, notices of his paper on 
silicon, &c. 4.19. 

Big-gs, Mr. on the expansion of gases, 
■l.).7. • 

Birds, migration of, on the, 66. 
j Bisinutlt, .sulphurct, analysts of, 715. 

Bitartrate of jjolash, crystalline form of, 
I6J. 

Blue, piussiiiU, patent for dyeing with, 

'i'bi, 

BiiuiiN, seienfiiic, account of, 77, 

1.56, 277,.ir 470. 

Boracic acid, atur.iic weight of, 248. 

Boraeite, ariab -.i., of, .7^7. 

Borax, analysis ot, 717. 

Bowdir^, Air. ^uco'intof the death of, ,717. 

Brain, on tlie comparative anatomy of the 
^ huinaS, 6,). 

Braude, i'lr. analysis of ciuehonia, cpiina, 
and morphia, 715. • 

Brinkley, J )r. notice of lys paper on the 
north polar distances of the principal 
iixed stars, 149. 

. British AJuseum and Edinburgh Review, 

76. . . • 

Bronze, ancient, on the Composition of, 
7.7. 

Brioke, A!*!-, on the ciA'.sbilline form of 
aitilicial salts, 20, 117, 161, 287, 764 
—account'of childrenite, 8om«rviUite, 

« 
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Index, 


and 'kupferschaum^ SIT—>on a new 
mineral ailed nuttallitc, S66. 

Brucia, composition of, 47. 

Buckland, Rev.,W. notice of his paper on 
the megalosaurns, S9l. 

Bucklandite, description of, ISJ. - 


C. 


(’afein, composition of, 47. 

Camphor, rotatory motion of, cause of, 
469. 

(Jarbon, perchlori'Ic of, crystalline form 
of, .S64. 

Caves, on animal remains found in, 19S. 

Cheltenham water,'examination of, .S9.‘<. 

Children, Mr, examination of babinj^ton- 
ite, 277. 

Childrenite, a new mineral, account of, 
.SI 6. 

Chronometer, rate of, varies with the 
density of the medium, 992. 

Chrysoberyl, analysis of, .915. 

I'inchonia, composition of, 4T, ;jl 1. 

(Hnnamon-stone, analysis of, 34:J. 

(Teavlanditc, on the occurrence of, in the 
older rocks, 11 b. 

--from Finland, analysis of, 

155. 

C’obalt, muriate of, crystalline fornt.of, 

.964. 

■ sulphate, analysis of, ,‘]97. 

Colcbrooke, Major, notice of his paper on 
the structure of St. ./ ago, .910. 

Coliseum at Rome, on the, 44 b, 

Colours, Egyptian, examination of some, 
115. 

Conybearc, Rev. M”. 1). on the skeleton 
of the plesiosaurus, .911. 

Cooper, Mr. on the composition of the 
ancient ruby glass, 105—on an‘improved 
apparatus for the anjdysis of organic 
pr^ucts, 170—on the composition of 
the nitrates of sirontia, 2b9. 

Copper and potash, sulphate of, crystalline 
form of, 118, 

pyrites, analysis of, .9.5.9. 

' sulphate of, as a test fot arsenic, 
38. 

Crachall, Mr. account of instruments for¬ 
merly used iij blasting in the lead mines, 
&c. 214. 

Crichton, Mr. on cxpan.sions, and particu¬ 
larly of those of glass and meicury, 
24 J, 

Crystalline font, of a'iificial salts, on the, 
20, 117, 161,287,364. 

Cumberland, M.. on animal rem. 'tns 
found in caves, 198. 

Cumoiing, Prof, on a new tuermoclectric 


instrument, 46—appaiatu.s forpro<luc-^ 
ing instantaneous light, .965. 

Cyanogen, conversion of, t-i a Uuid form, 
96. 

D. 

’ Danicll, J, F. reply to some observations 
on Ills Essay upon the Constitution of 
the Atmosphere, 2fi. 

l>avy. Or. notice of Ids paper in a case of 
piiemuato-thorax, .9''.9. 

—-. Sir H. on a new plicnonienon of 

eleciromagiietism, 22—sketch of his 
discmir.se before tin* Royal .Society on 
St. Andrew’s day, 69 -notice of his pa¬ 
per on a mode of preventing the coiTO- 
sion of cojiper sheathing liy sea water, 
229. 

Be la llcchc, Mr. ,analy.sis of liis .Sclcetion 
of the (ieological ^Icmoirs, contained 
in the Annalcs des Mines, \e.. .97 I. 

Dillwyn. Mr. on fossil shells, 117. 

Thebcreincr’s eudiometer, .916. 

Dumas and Pelletier, otioigauie salifiable 
bases, IT. 

E. 

Edinlnirgh Review, and Ikitish illuseuni, 
76. 

-reviewer, liiiits to, 2^.5. 

Egyptian colours, examination of muhc, 

I !.5. 

Electrical fluid, effects of transmitting it 
tliToiigh other fhiid.s, 2.8.9. 

Electricity and phospliorescencc, connex¬ 
ion between them, .995. 

transniis,sion of, through fluids, 

469. 

Electromagnetism, on a new phenomenon 
of, 22.- 

Emetin, composition of, 17. 

E(|uivaleiit numbers, talile of, 185. 

Evajinration. theory of, addition to .Hr. 
llerapath's, .949. 

Euehloriiie, conversion of, to a fluid firm, 
95. 

Eudiometer, Dfi’bereiner’.s, .916. 

Expansion of gase.s, on the, 13.9. 

-of glass and mercury, on the, 

241. 

F. 

Fabhmi, on the cryst.tflizafion of subcar- 
bonatc of potash, 110. 

Faraday, Mr. on the lieiucfaction of clilo. 
rine and other gases, 89—on Chelten¬ 
ham water, .99.9. 

Felspar, on, .50. 

Fleming, Dr. on a submarine forest in the 
Frith of Tay. &c. 290. 



Index, 


4 'linil, electric, effects of transmitting it 
througl^ other fluids, 

Fluids', transiftission ofelectricity tlirough, 

ljJuorine,%)n .some coiupojiiids of, 100 . 
Force? c()hcsiv\, of iron, ettect #f lieat in 
lessening the, 7.">. • * 

Forest, submarine, on the Frith of Tay, 

yoo. 

Forms, primary, of sulphur, ‘28-1. 

Fossil shells, on, 177. 

Fraser, Mr. notice of his paper on the 
geology of I’ersia, .800. • 

Frith of 'J’ay, aecouitt of a suhmarine 
forest in the, ‘290. 

Fulminate of silver, analysis of, -tl.t. 
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Home, Sir E. iifitice of his paper on the 
comparative anatomy of Jme human 
brain, O.i—notice of his paper on the 
widrus and seal, .807, • i 

Howard, iSIr. meteorological tables kept 
at Stratford, 79, l.’tS, ‘289, .819, 399, 
47 8 , 

Hydrate of strontia, crystalline form of, 
‘287. 

Ilydnwyanic acid, its action on vegetable 
life, 408. 

Hydrogen, sulphuretted, as a test for 
arsenic, 81. 

-- gas, sulphuretted, conversion 

of, to a fluid tbnii, 91. 

Ilydriodatc tit'jjotiish. nffthodof preparing, 
408. ^ 


(i. 

(lases, on the expai.-ion of, 18.‘i. 

-li(piefai'tion of, 89. 

<iay-Lnssac and laebig, 31M. analysis of 
fulminate of silver, 418. 
lfe.'‘many, salt springs of, table of, H)9. 
(liddy, 3Tr. table of eoniparative temper, 
atiire of lt||;i and Perizanee, ‘2IH>— 
mean results'of tlie ineteorological re- 
gistcr kept bj^hini, 280 . 

(Ihiss, ancient ruby, on the composition 
i>f, 10 .’). 

——and mercury, on the e.\i>ansions 

of, 211. 

Hougli, .'Ir. notice of his j)a)ier an the 
winds of the noith ol’ I higland, 81‘2, 
t Iray, 3Ir. reply to the oliservalions u|)on 
his Klenients of I’liannacy, I‘ 2 , 8 . 
(Jnildiiig, Uev. li. notice ol'his ])aiii r .>n 
iguana tubei'ciilata, 2 . 8 . 8 . • 

(Jreeuwiili catalogue, eorreetions im right 
tsf elision ot' 'i7 'l.ir, ot'ihe, 87. 

--—. ,)()■„ u .e ions, on ilie cori eetiu-ss 

of, 7 li. 


H. 

Harvey. Mr. on tlie vaiiation of the rale ot 
the ehroitvimeler, in media of vlitlereiit 
ilensities, , 8 - 12 . 

Heart, im the ;uli\e power ol' dilatatiuti ^ 
of, ISl. 

Henslow, 3Ir observatioi.s on liisaeeonnt 
of the Isle of Man, ■‘••'7 remarks on 
Dr. llerger's leply.-107, 

Herapath, ;Mr. .14111111011 t.) his theory ot 
evaiioration, .8-19. 

Hcrseliel, .Mr. notice of his paper on the • 
phenomena exhibited by .iierem-y, ike. 
when placcil within the intiiienee of an 
clcetTic current, iS,e. .. 8 . 8 . 

Hints to an Kdinbmgli reviewer, 28.’>. 

Hods^on, Uev. .4lr. on the ;ineient tin 

% trade, a.s deseriiied by him, 17.». 


I. 

losirumcnls u,scd for the pur|»osc of 
blasting in the lead mines, &c. ‘214. 

Iron, eft'ei't of heat in lessening the cohe¬ 
sive force, tif, 7,i. 

- ore, argillaceous, analysis of, 448. 

-smelting of, suppo.sed origin of, 72. 

Jenner, Dr. notice of his paper on the mi¬ 
gration of birds, fit). 

,1 upiter, iiinuiry respecting the utility of 
oliserviug the eelijises of his third and 
fourth satellites, 217. 


K, 

Ke?crsteiii, M. table ol' the salt springs in 
Germany, and the neighbouring coun¬ 
tries. ((19. 

Kent. . 8 . K. and \V. Phillips, on the 
coci.-,..i .Mount .Sorrel, I. 
i\i. ersiiiauui, analysis of, .817. 


L. 


I/abiai^irite, coin position of, • 8 f!. 
l.iogiiT, .M.*an;aisis of the uraniie of 
.\111 on, 2 . 8 .'). 

I.e.id, liltrate of, cry.stullinc form of, ‘21. 

- uranite of, analy.sis of, 290, 

Levy, 31. observations on 31. loose’s 
jiaper on fel:»i)aT, idbik‘, iVc. .’»9—on 
forsterite, 92—-on a new o^ineral called 
Inuklandile, 184- on a new mineral 
e.illeiWiabiiigtoiiite, 27.). ^ 

Light and heat, solar,' remarks*on, .8*21, 
-Itll. • • 


lame, actuate of, phosphorcsecnce of. 


*28.9. 


l/ines, dai 4 and hright, traversing the 
spectrum, L')4. • 



478 


Index, 


liOgan' stone in Comtyall overturned, 
392. 

— -rock',‘'account of, 419. 

-Lupulin, as a nu-dicine, on, 29, 


fll. 

Mac Leay, Mr. notice of his paper on the 
oistros of die Greeks, and the asilus of 
the Romans, 387. 

Manganese, oxides of, composition of, 
274. 

Alan, opposition of, on the, 107. 

Alercury, absorption of air by, 391. 

Aleteorite, analysiV of, 237. 

Meteorological table!, kept at Stratford, 
79, 158, 2.39, 319. 

- regfsters tor 1823, 279. 

Alill, Air. on lupulin as a medicine, 29— 
phospliorcscciice of acetate of lime, 2.35. 

Moll and Van Beck, 31AI. account of their 
paper on sound, 381. 

Alorpliia, composition of, 47, SI.5. 

Motion, rotatory, of camphor, cause of, 
'469. 

Afount Sorrel, on the rocks of, 1. 

Aloyle, Mr, mean results of the meteoro¬ 
logical register kept by him, 279—on 
an improved elinometer, 122. 

Aluriate of cobalt, crystalline form of, 
364. 

Muriatic acid, on the existence of, in the 
stomachs of animals, 117. 


N." 

Narcotin, composition of, 47. 

Newman, Mr. account of his im]>rove- 
ments in mountain barometers, 31.3. 

Nickel and copper, sulphate of, crystal¬ 
line form of, 117. 

- oxide of, preparation of, -395, 

Nitrate of barytes, crystalline form of, 21. 

■■ Ic.ad, crvstalline form of, 21. 

• - silver, as a test for .arsenic, 3.8. 

— . crystalline foim of, 161. 

strontia, crystalline form of, 
288—hydrous, 288—composition of, 
289. ’’ 

Nitric acid and potash in (heltenh.am 
water, 393. 

Numbers, equivalent, taldc of, 185. 

Nuttallitc, t* new mineral, description of, 
366. 

' O. 

‘ * • 

Observations, astronomical, 29. 121, 197, 
278, 328, 406.- ' “ 

Oxide, nitrous, conversion of, to a fluid 
form, #6. 


Oxide of uranium, method of preparing- 
244—composition of, 258-Tyellow, 

composition of, 259. 

of manganese, composition of, 

274. 

Oxidum, ,'nangaiiico-mang nicuui, maly- 
sis of, 267. 

Organic pioducls, improved apparatus for 
th.a luialysis of, 170, 


P. 

Parhelia, account of, 75. 

Paris and Ponblanque’s history of poisons, 
433. 

Patents, new, list of, 78, 157, 237, 318, 
471. 

Pelletier and l)uma.s, on organic salilia- 
ble bases, 47. 

Pcrchloride of carbon, crysUillinc form of, 
364, 

Pbannacopccia Gollegii Itegalis Alcdico- 
nim lamdinensis, analysis of, 450. 

Phillips, Air, R. on the methods of em¬ 
ploying the various tests of a. senic, 3t) 
—chemical examination- of the skoro- 
dite, 99—remarks on -*Ir. dray’s an¬ 
swer to his review of die Klements of 
Pharmacy, 128—analysis of the argil¬ 
laceous iron ore, 4 l8. 

■ -W. and .S. Ij. Kent, on tlic 

rocks of Alount Sorrel, iVc. I. 

- — - on a new locality of the 
skorodite, 97—on cleavlandite in the 
older rocks, 11.8—hints to an Kdin- 
hiirgh reviewer, 285. 

Phosphorescence of acetate of lime, 23,5. 

, -and electricity, coniiexii'ii 

• between them, 395. 

Pianoforte wire, manufacture of, 156. 

Poi.sons, history of, 4.‘)2. 

J'otush, hitartrate of, crystalline form of, 
161. 

hydriodate of, method of prejiar- 
ing, 468. 

■ subcarbonatc of, crystallization of, 

470. 

sulphate of, crystalline form of, 

20 . 

tartrate of, crystalline form of, 

161. 

and nitric acid in Cheltenham 
water, 39.3, 

Powell, Air. notice of U's p-aper respecting 
the sup])Oscd heating cfl'ect beyond the 
red end of the spectrum, 148—remarks 
on solar light and heat, 321, 401, 

Prout, Dr. nodee of his paper on the na¬ 
ture of the acid and saline matters ex¬ 
isting in the stomachs of animals, 147. 

Prussian blue, patent for dyeing with, 

396. 
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Pyrites from Orijarva, analysis of, 155. 



Q. 

Quinina, *;oniipBsition oJ|, 47,i8 Tl. 


n. 

Register, n)eteon)logical, IS'i.'i, 279, 

Remains, animal, found in eaves, U)S, 

Remarks upon iUr. (iray’s answer to tlie 
review of his IClemcnts of Pharmacy, 
12H. 

Rocks of iVIoimt Sorrel, <m the, I. 

Rose, ill. on felspar, .slhile, labradoritc, 
ami anorthitc, 49 — analysis ofanaleime, 
«',o])per pyrites, and sulphuret of his- 
mutli, ts'j.l,. 

Ruby glass, ancient, on the cojuiwaition 
ofj 105. 

S. 

• 

Sabine, ('.apt. a'V'ount of his paper on the 
fomji.'trison or i |e barometi ical measure¬ 
ment of altitiu^; with that of trigoim- 
nietrv, .‘1M5. 

.Salili.ihle bases, organic, on, 47. 

Salts, artilicial, on the crystalline forms 
of, 'jO, l;n, IGl, ;1G4. 

-ot' inanium, nature and composition 

of, ‘2(>G. 

S-’apolite, from. Pargas, analy.as ,)f, i.'i.'i. 

.''(•oresby, 31r. notice of his paper on the 
development of magnctical properties in 
iron and steel hy j)ereussion. V-isf. 

.Shells, fossil, on, 177. 

.Silver, nitrate of, as a test for arsenic, ,‘ly 
--crysi.-dltne form of, 161. 

■ ' fulminate of, aii.'tlysis of, 41.9. 

Skorodite, locality, new one of, 97—ana¬ 
lysis of, 99. 

Smelting of iron, on the snpiiosed tjm 
of, 72. 

Smithson, 31 r. on some com])ounds of 
lluorine, KM)—ex.nninaiion of some 
Kgyptian colours, I l.i. 

Society, Astronomic.'il,procccdingsof, 152, 
.-{(lit, 3S9. 

-(ieohigical, proeecding.s of, 1.5.7, 

709, .791, 

• Liiiueau, proceedings of, 150, 

376 . • 

3Icdjc.al, proceedings of, 4G7. 

3Ie<lico-botanical, proceedings of, 
.iia, 391, 460. 

. - 3Ieteorological, proceedings of, 

1.53, .311,461. 

Royal, analysis of Transactions 
of, 62, 143. 


Society, Royal, proceedings of, G5f 14ff, 

229, 30.5, 383,«I56. ^ 

Soda, sulphate of, crystalline Iwm of, 21, 
.Solar light and heat, 32l,«40l. 
Somervillite, a new niincraL account of, 

I ■ 

ISouth, 3Ir. corrections in right ascension 
* o<37 suirs of the (Ireeiiwich catalogue, 
\c. 37, 130, 247—on 4he correctnesii 
of (Ireenwich observations, 70—inquiry 
into opinions re-specting the utility of 
observations of the eclipses of Jupiter’.s 
third and fourth satellites, 217, 
Spectrum, dark and bright lines traversing 
the, 1.51. 

Springs, salt, of (.icrmar#, tabic of, 109. 
Stockton, 3Ir. mean results of the inetco* 
iol.)gical register kept by him, 281. 
Sironiia, acetate of, crystalline fonn of, 
288 . 

--hydrate of, crystalline form of, 

2.HT. 

-nitrate of, crystalline form of, 

288—anhydrous, 28S—composition 
289. 

' nitrate, aiiliydrdus, cry.stallintf 

form of, 28.8—hydrous, 288—compo- 
.sition of, 289. 

Stryeliina, ctimjMtsition of, 47. 

.salts of, volatility of, 47 0. 
Subcarbonate of potash, crystidlization of, 
470. 

Sulphate of amntonia and magnesia, crys¬ 
talline form of, 111. 

. .cobalt, analysis of, .337. 

- copper, as a test for arsenic, 

, -nie.kel and coj)per, crystalline 

, (bun <if, I 17, 

-soda, crystalline form of, 21. 

•—"— potiish, crystalline forni of, 

VO. 

-— potash and copper, cry.Hta]linc 

fonn of,* 118 . 

-- L uranium atiil potash, analysis 

of, 2(> 

Sulphur, primary forms ^f, 234. 

- - . oiiqioimds of, speculations and 
iiKjuiries resjiecting, 444. 

Sulphuret of bifimith, analysis of, 355. 

— -%— zinc, analysis of, 337. 

.Sul]>huretted hydrogen, as a test for ar- 
.seiiic, 31. _ 


Table of ctprivalent nimihers, 18.5. 

-meteorological, Tepa at StTratford, 

79, 138, 2.‘s», 319,.39y,473. 

TruhsL'i, 31. the preparation of hydrio- 
date of potash, 468, 

Tartaric acid, ‘atomic weight of^ 2'^. 
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'1‘artrate of potosh, cmtalUne fonn of, 

161. 

Temperature, comparative, of Pisa and 
Penzance, taWe of, ^00. 

Therraoclectric instrument, new one de¬ 
scribed, 46. • ,. 

Thomson, Dr. on Uie atomic weight of 
boradc and tartaric acids, 24 j. ■ 

Tin trade, ancient, as described by nlr. 
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